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IN THE UNITED STATES ELECTED OFFICE (EO/US) 

PCT/AU96/00149 15 MARCH 1996 16 MAPCH 1995 



INTERNATIONAL APPLICATION NO INTERNATIONAL FILING DATE 

ANTIGEN COMPOSITION AGAINST MYCOPLASMA 


PRIORITY CLAIMED 


TITLE OF INVENTION JOHN WALKER 




2t FQWJ TiRfi 





APPLICANTS] 



3. STEPHEN WILLIAM DOUGHTY 



Box PCT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
ATTENTION: EO/US 

COMPLETION OF FILING REQUIREMENTS FOR INTERNATIONAL 
APPLICATION ENTERING U.S. NATIONAL STAGE IN U.S. ELECTED 
OFFICE (EO/US) UNDER 35 USC 371 

(check and complete the applicable item, if applicable) 

25 This replies to the Notice of Missing Requirements under 35 U.S.C. 371 and 
37 CFR 1.495 (FORM PCT/DO/EO/905). 

Q A copy of FORM PCT/DO/EO/905 accompanies this response. 

WARNING: Where the ttems being submitted to complete the entry of the international application into the 
- national phase are subsequent to 30 months from the pnonty date the application is stili considered 
to be in the international state and if mailing procedures are utilized to obtain a date the express 
mail procedure of 37 CFR 7 70 must be used {because international application papers are not 
covered by an ordinary certificate of mailing 37 CFR 108(2)(xi) 

NOTE Documents and fees must be clearly identified as a supmisston to enter the- national stage under 35 
USC 371. Otherwise, the submission will be considered as being made under 35 USC 77 7 37 CFR 
1.495Q). 

CERTIFICATE UNDER 37 CFR 1.10 

I hereby certify that thts Completion of Filing Requirements and the papers indicated as being transmitted therewith 

are being deposited wrth the United States Postal Service on this date De^n . Q f 1 QQ7 m an envelope 

as "EXPRESS MAIL POST OFFICE TO ADDRESSEE" Mailing Label Number E X ^ 280 37809 US . 
addressed to the: Commissioner of Patents and Trademarks. Washington. D.C. 20231 . 

Gpraldirv? Marti, 



. (type or pnnt name^pf person mailing paper) 

Signature of person mailing paper 

NOTE Each paper referred to as enclosed herein has the number of the "Express Matt" mailing label placed 
thereon pnor to matting. 37 CFR 1.16(b) 

WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 CFR 1.8 cannot be used 
to obtain a date of mailing or transmission for this correspondence 



(Completion of Filing Requirements for International Application Entering U.S. Eiected Office (EO/US) 

[13-19}— page 1 of 5) 



E I 5.2. .8.0 3.7 80 9 13 



DECLARATION OR OATH 



I. S No original declaration or oath was filed. Enclosed is the original declaration or oath 

for this application. 

NOTE: For surcharge fee for hung declaration after fifing date complete item IV(3) 

NOTE: Acceptable mtntmums m the declaration m an ordtnaniy filed U.S. application for tdentificatton of the 
specification to which it apples are the name of the inventor and (1) senai number, (2) attorney docket 
number that was on the application as filed and the fifing date, (3) tttie of the invention and fifing date, 
(4) title of invention ana reference to a specification that is attached to the declaration at the time of 
execution and fifed with the deciaration, or (5) titie of invention and a statement by a registered attorney 
that the application filed in the PTO is the application which the inventor executed by signing the 
declaration If the identification (4) is used it must be accompanied by a statement that the "attached" 
specification is a copy of the specification and any amendments thereto that were filed in the PTO to 
obtain the fittng date Such a statement must be a venfied statement if made by a person not registered 
to practice before the PTO Notice of September 12, 1983 (1035 O.G 3) 

NOTE: Another minimum found acceptable in the declaration is the filing date (i e.. date of express mail) and 
the express mail number, useful where the senai number is not yet known But note the practice where 
the express mail deposit is a Saturday, Sunday or holiday within the Dtstnct of Columbia. 37 CFR 7. 70(c) 

NOTE' 37 CFR 7 41(a) points out that "Full names must be stated, including the family name and at least one 
given name without abbreviation together with any other given name or initial " 

(complete (c) or (d), if applicable) 

Attached is a 

(c) □ Statement by a registered attorney that the application filed in the PTO is the 

application that the inventor executed by signing the declaration. 

(d) □ Statement that the "attached" specification is a copy of the specification and 

any amendments thereto that were filed in the PTO to obtain the filing date. 

AMENDMENT 

II. (complete as applicable) 

[Z An amendment in accordance with 37 CFR § 1.121 is attached. 
C The attached amendment cancels claims inclusive. 

TRANSMITTAL OF ENGLISH TRANSLATION 
OF NON-ENGLISH LANGUAGE PAPERS 

III. □ Submitted herewith is a English translation of the non-English language interna- 

tional application papers as onginally filed. It is requested that this translation be 
used as the copy for examination purposes in the PTO, (See 37 CFR 1 .495(c)) 

NOTE: For fee for processing a non-EngUsh application, complete item IV(4) 

NOTE. A non-EngUsh oath or declaration m the form provided or approved by the PTO need not be translated 
37 CFR 1.69(b) 

NOTE: Unlike the filing of an ordinary non~Engltsh apphcation (3 7 CFR 1.52(d)), the translation of an international 
application entenng the U.S national phase need not be verified . 37 CFR 1 495(c). If necessary, however, 
a venfied translation may be required. 37 CFR 1.495(c) Moreover, if the English translation is filed wtthtn 
30 months from the pnonty date, no processing fee is required 
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FEES 



IV, 

NOTE. The fees for claims and surcharge fees listed beJow tn items 1 and 2 are reduced by 50% where proof 
of a small entity status is established on or before the date the fee is paid. If the full fee was paid, but 
a venfted statement is fifed within 2 month s of the date of timely payment of a fee, then the excess 
fee paid will be refunded on request 37 CFR 128(a). 

1. Fees for claims 

□ each independent claim in excess of 3 

(37 CFR 1.492(b))— $78.00 small entity— $39 . 00 $ 

□ each claim tn excess of 20 

(37 CFR 1 .492(c))— $22.00; small entrty--$1 1 .00 $ 

□ multiple dependent claims(s) 

(37 CFR 1.492(d))— $250.00 small entity— $125 . 00 S 

2. Surcharge fees 

□ surcharge set forth in 37 CFR 1.492(e) for accepting the 
declaration later than 30 months after the pnority date 
tn filing an application in the U.S. as a designated 

office — $130.00; small entity — $65.00 S 

NOTE The processing fee tn the next item 3 below is not subfect to a reduction for small entity status 

3. E processing fee set forth in 37 CFR 1.492(f) for 

acceptance of an English translation later than 30 i ^o 00 

months after the priority date— $130.00 & J-3U.UU 

Total fees $ 

SMALL ENTITY STATUS 

V. □ A verified statement that this filing is by a small entity 

NOTE if an ongmai venfied statement and a refund request are fifed wtthin two months of the date of payment 
of a fee, then the excess fee paid wilt be refunded on request 37 CFR 1.28(a) 

(check and complete applicable items) 

□ is attached. 

G A separate refund request accompanies this paper. 
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EXTENSION OF TIME 



(complete (a) or (b), as applicable) 

VI. 

The proceedings herein are for a patent application. Accordingly, the provisions of 37 
CFR § 1.136(a) apply. 

(a) □ Applicant petitions for an extension of time, the fees for which are set out in 
37 CFR § 1.17(a)-(d), for the total number of months checked out below: 

Extension Fee for other than Fee for 

(months) small entity small entity 

□ one month $ 110.00 S 55.00 

□ two months $ 380*00 $ 190.00 

□ three months $ 900.00 $ 450.00 

□ four months $1,400.00 $ 700.00 

Fee: $ 



If an additional extension of time is required, please consider this a petition therefor. 

(check and complete the next item, if applicable) 

□ An extension for months has already been secured, and the fee paid 

therefor of $ is deducted from the total fee due for the total months 

of extension now requested. 

Extension fee due with this request $ 

or 

(b) M Applicant believes that no extension of term is required. However, this condi- 
tional petition is being made to provide for the possibility that applicant has 
inadvertently overlooked the need for a petition and fee for extension of time. 



TOTAL FEE DUE 



VII. 

The total fee due is 



^ 130.00 
Completion fee(s) $ 

Extension fee (if any) $ 



VIII. 



TOTAL FEE DUE S 130.00 
PAYMENT OF FEES 



H Enclosed is a check in the amount of 



□ Charge Account No. in the amount of $ 

□ A duplicate of this request is attached. 

NOTE: Fees should be itemized tn such a manner that it ts dear for which purpose the fees are paid. 37 CFR 
1.22(b) 
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AUTHORIZATION TO CHARGE ADDITIONAL FEES 



IX. 



WARNING: 



WARNING: 



NOTE. 



WARNING: 



NOTE 



NOTE: 



Accurately count claims, especially muttipie dependant claims, to avoid unexpected high charges 
if extra claims are authonzed 

"Submission of the appropnate extension fee under CFR 1.136(a) is to no avail unless a request 
or petition for extension is filed." Notice of November 5, 1985 (1060 O.G 27) 

The Commissioner is hereby authonzed to charge the following additional fees 
that may be required by this paoer and during the entire pendency of this 
application to Account No. 12 0425 

C 37 CFR 1.492(a)(1), 1.492(a)(4) (filing fees) 

□ 37 CFR 1 .492(b), (c). and (d) (presentation of extra claims) 

Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these clatms cancelled by amendment pnor to the expiration of the time penod 
set for response by the PTO in any notice of fee deficiency (37 CFR 1. 16(d)), it might be best not to 
authonze the PTO to charge additional claim fees r except pos&biy when dealing with amendments after 
final action 

Q 37 CFR 1.17 (application processing fees) 

While 37 CFR 1. 1 7(a), (b), (o and (d) deal with extensions of time under § 1 136(a) this authonzation 
should be made only with the knowledge that M Submisston of the appropnate extension fee unoer 
37C.F.R 1. 136(a) is to no avail unless a request or petition for extension is filed " (Emphasis added) 
Notice of November 5, 1985 (1060 O.G. 27) 

□ 37 CFR 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant 
to 37 CFR 1.311(b). 

Where an authonzation to charge the issue tee to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee wilt be automatically charged to the deposit account at the time 
of mailing the notice of allowance. 37 CFR 1.311(b) 

37 CFR 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must 
be filed in the application pnor to paying, or at the time of paying . issue fee " From the wording 
of 37 CFR 1.28(b) (a) notification of change of status must be made even if the fee is paid as "other 
than a small entity- and (b) no notification is required if the change is to another small entity 

□ 37 CFR 1.492(e) and/or (f) surcharge fees for filing the declaration and/or 



WARNING: 



an English translation of an internal*™ 
from the earliest-claimed priont^date 
ft would be wise to always check this lastfiauthoi 



ater than 30 months 



Reg. No.: 

Tel. No.: ( ) 




/ // £3 Zee* Cist ft rest 



P.O/ Address 



j& G ;i> y 0 X , >"! i, — •>> vJ £ O 

(212) 708-1898 
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Attorney's Docket No. u 0H415-0 



CHAPTER II 



TRANSMITTAL LETTER TO THE UNITED STATES 
ELECTED OFFICE (EO/US) 

(ENTRY INTO U.S. NATIONAL PHASE UNDER CHAPTER II) 

INTERNATIONAL APPLICATION NO. INTERNATIONAL FIUNG DATE PRIORITY DATE CLAIMED 

PCT/AU96/00149 15 MARCH 1996 16 MARCH 1995 

TITLE OF INVENTION " ~ ' 

ANTIGEN COMPOSITION AGAINST MY COPLASMA 

applicant^ Tl JOHN WALKER ' ~ * 

2 . ROGAN LEE 



STEPHEN WILLIAM DOUGHTY 



Box PCT 

Assistant Commissioner for Patents 
Washington D.C. 20231 

ATTENTION: EO/US 

NOTE: The completion of those fifing requirements that can be made at a time later than 30 months from the 
priority date results from the Commissioner exercising his judgment under the authority granted under 
35 USC 371(d). The filing receipt will show the actual date of receipt of the last item completing the 
entry into the national phase. See 37 CFR 1.491 which states: "An international application enters the 
national state when the applicant has filed the documents and fees required by 35 USC 371(c) within 
the periods- set forth in § 1.494 and § 7.495." 

WARNING: Where the items are those which can be submitted to complete the entry of the international 
application into the national phase are subsequent to 30 months from the priority date the 
application is still considered to be in the international state and if mailing procedures are utilized 
to obtain a date the express mail procedure of 37 CFR 1.10 must be used (since international 
application papers are not covered by an ordinary certificate of mailing - 37 CFR 1.8 (2) (xi)). 
NOTE: Documents and fees must be clearly identified as a submission to enter the national state under 35 
USC 371 otherwise the submission wilt be considered as being made under 35 USC 111 37 CFR 
1.494(f). 



CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that this Transmittal Letter and the papers indicated as being transmitted therewith is beinq 
deposited with the United States Postal Service on this date SEPT.- 12 r- 1997 in an envelope as 
"Express Mail Post Office to Addressee" Mailing Label Number EH684275215 addressed to the- 

Assistant Commissioner for Patents, Washington, D.C. 20231. 

GERALDINE MARTI 
(type or print name of person mailing paper) 

Signature of person mailing paper 

NOTE: Each paper or fee referred to as enclosed herein has the number of the "Express Mail" mailing label placed 
thereon prior to mailing. 37 CFR 1.16(b). 

WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 CFR 1.8 cannot be used 
to obtain a date of mailing or transmission for this correspondence. 
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Applicant herewith submits to the United States Elected Office (EO/US) the following 
items under 35 U.S.C. 371: 

a. H This express request to immediately begin national examination procedures 

(35 U.S.C. 371(f)). 

b. E The U.S. National Fee (35 U.S.C. 371(c)(1)) and other fees (37 CFR 1.492) as 

indicated below: 
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2. Fees 



CLAIMS 
FEE 


(1) FOR 


(2) NUMBER 
FILED 


(3) NUMBER 
EXTRA 


(4) RATE 


(5) CALCULA- 
TIONS 


□* 


TOTAL 
CLAIMS 














43 -20= 


23 


X $22.00 = 


$ 506*00 




INDEPENDENT 
CLAIMS 














8 -3= 


5 


X $80,00= 


400.00 




MULTIPLE DEPENDENT CLAIM(S) frf applicable) 


+$260.00 




Dr^OI V ILL. 


□ U.S. PTO WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an International Dreliminarv examination fe±e* a« cat 

in § 1.482 has been paid on the international application to the 

U.S. PTO: 

□ and the international preliminary examination report 
states that the criteria of novelty, inventive step (non- 
obviousness) and industrial activity, as defined in PCT 
Article 33(1) to (4) have been satisfied for all the 
claims presented in the application entering the 
national stage (37 CFR 1.492(a)(4)) J?..?-6 .00 

□ and the above requirements are not met (37 CFR 
1.492(a)(1)) _ J5700 .00 






U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
in § 1.432 has been paid to the U.S. PTO, and payment of an 
international search fee as set forth in § 1.445(a)(2) to the U.S. 
PTO: 

□ has been paid (37 CFR 1.492(a)(2)) „$770 .00 

XJ has not been paid (37 CFR 1.492(a)(3)) $1040 . 00 

□ where a search report on the international application 
has been prepared by the European Patent Office or 
the Japanese Patent Office (37 CFR 

1.492(a)(5)) .. $910.00 






Total of above Calculations 


1,040.00 


SMALL 
ENTITY 


Reduction by 1/2 for filing by small entity, if applicable. Affidavit 
must be filed also, (note 37 CFR 1.9, 1.27, 1.28) 






Subtotal 






Total National Fee 


$ 1,040.00 


1 


r ee for recording the enclosed assignment document $40.00 (37 
CFR 1.21(h)). (See Item 13 below). See attached "ASSIGNMENT 
COVER SHEET". 




TOTAL 


Total Fees enclosed 


$ 1, 040.00 



NOT PAID AT 
THIS TIME 



NOT PAID AT 
THIS TIME 
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*See attached Preliminary Amendment Reducing the Number of Claims. 

i. Kl A check in the amount of 1 , 040 . Ofto cover the above fees is enclosed. 

ii. □ Please charge Account No. in the amount of $ 

A duplicate copy of this sheet is enclosed. 

"WARNING: To avoid abandonment of the application the applicant shall furnish to the United States Patent 
and Trademark Office not later than the expiration of 30 months from the priority date: * * ' (2) 
the basic national fee (see § 1. 492(a)). The 30-month time limit may not be extended." 37 CFR 
§ 1.495(b). 

WARNING: If the translation of the international application and/or the oath or declaration have not been 
submitted by the applicant within thirty (30) months from the priority date, such requirements may 
be met within a time period set by the Office. 37 CFR § 1.495(bX2). The payment of the surcharge 
set forth in § 1.492(e) is required as a condition for accepting the oath or declaration later than 
thirty (30) months after the priority date. The payment of the processing fee set forth in § 1.492(f) 
is required for acceptance of an English translation later than thirty (30) months after the priority 
date. Failure to comply with these requirements will result in abandonment of the application. The 
provisions of § 1.136 apply to the period which is set. Notice of January 3, 1993, 1147 O.G. 29 
to 40. 

3. Jp A copy of the International application as filed (35 U.S.C. 371(c)(2)): 

NOTE: Section 1.495 (b) was amended to require that the basic national fee and a copy of the international 
application must be filed with the Office by 30 months from the priority date to avoid abandonment. 
The International Bureau normally provides the copy of the international application to the Office in 
accordance with PCT Article 20. At the same time, the International Bureau notifies applicant of the 
communication to the Office. In accordance with PCT Rule 47.1, that notice shall be accepted by all 
designated offices as conclusive evidence that the communication has duty taken place. Thus, if the 
applicant desires to enter the national stage, the applicant normally need only check to be sure the 
notice from the International Bureau has been received and then pay the basic national fee by 30 months 
from the priority date." Notice of January 7, 1993, 1147 O.G. 29 to 40, at 35-36. See item 14c below. 

a. □ is transmitted herewith. 

b. □ is not required, as the application was filed with the United States 
Receiving Office. 

c. 29 has been transmitted 

i. [3 by the Internationa! Bureau. 

Date of mailing of the application (from form PCT/1 B/308): 

ii. □ by applicant on (date) 

4. [? A translation of the International application into the English language 

(35 U.S.C. 371(c)(2)): 

a. □ is transmitted herewith. 

b. 0 is not required as the application was filed in English. 

c. □ was previously transmitted by application (date) 

d. □ will follow. 
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5. H Amendments to the claims of the International application under PCT Article 1 9 

(35 U.S.C. 371(c)(3)): 

NOTE: The Notice of January 7. 1993 points out that 37 CFR § 1.495(a) was amended to clarify the existing 
and continuing practice that PCT Article 19 amendments must be submitted by 30 months from the 
priority date and this deadline may not be extended. The Notice further advises that: u The failure to 
do so will not result tn loss of the subject matter of the PCT Article 19 amendments. Applicant may 
submit that subject matter tn a preliminary amendment filed under section 1.121. In many cases, filing 
an amendment under section 1.121 is preferable since grammatical or idiomatic errors may be 
corrected." 1147 O.G. 29-40, at 36. 

a. □ are transmitted herewith. 

b. □ have been transmitted 

i. □ by the International Bureau. 

Date of mailing of the amendment (from form PCT/1 B/308): _. 

ii. □ by applicant on (date) 

c. have not been transmitted as 

i. 63 applicant chose not to make amendments under PCT Article 19. 
Date of mailing of Search Report (from form PCT/ISA/210.): 

ii. □ the time limit for the submission of amendments has not yet expired. 
The amendments or a statement that amendments have not been made 
will be transmitted before the expiration of the time limit under 

PCT Rule 46.1. 

6. Q A translation of the amendments to the claims under PCT Article 1 9 

(38 U.S.C. 371(c)(3)): 

a. □ is transmitted herewith. 

b. □ is not required as the amendments were made in the English language. 

c. S has not been transmitted for reasons indicated at point 5c above. 
7 - S A copy of the international examination report (PCT/I PEA/409) 

^ is transmitted herewith. 

□ is not required as the application was filed with the United States Receiv- 
ing Office. 

Annex(es) to the international preliminary examination report 

a. □ is/are transmitted herewith. 

b. □ is/are not required as the application was filed with the United States 
Receiving Office. 

□ A translation of the annexes to the international^preliminary examination report 

a. □ is transmitted herewith. 

b. □ is not required as the annexes are in the English language. 



8. □ 
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10. K] An oath or declaration of the inventor (35 U.S.C. 371(c)(4)) complying with 35 

U.S.C. 115 

a. □ was previously submitted by applicant on (date) 

b. □ is submitted herewith, and such oath or declaration 

i. □ is attached to the application. 

ii. □ identifies the application and any amendments under PCT Article 
19 that were transmitted as stated in points 3b or 3c and 5b; and states 
that they were reviewed by the inventor as required by 

37 CFR 1.70. 

iii. XII will follow. 

II. Other document(s) or information included: 

11. g An International Search Report (PCT/ISA/210) or Declaration under 

PCT Article 17(2)(a): 

a. S is transmitted herewith. 

b. □ has been transmitted by the International Bureau. 
Date of mailing (from form PCT/IB/308): 

c. □ is not required, as the application was searched by the United States 
International Searching Authority. 

d. □ will be transmitted promptly upon request. 

e. □ has been submitted by applicant on (date) 

12. §3 An Information Disclosure Statement under 37 CFR 1.97 and 1.98: 

a. □ is transmitted herewith. 

Also transmitted herewith is/are: 

□ Form PTO-1449. 

□ Copies of citations listed. 

b. Dt will be transmitted within THREE MONTHS of the date of submission 
of requirements under 35 U.S.C. 371(c). 

c. □ was previously submitted by applicant on (date) 

13. □ An assignment document is transmitted herewith for recording. 

A separate □ "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPA- 
NYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also attached. 
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14. H Additional documents: 

a. □ Copy of request (PCT/RO/101) 

b. XJ International Publication No. WO 96/2 8472 

i. XH Specification, claims and drawing 

ii. □ Front page only 

c. □ Preliminary amendment (37 CFR § 1.121) 

d. d Other 

FORM PCT/IPEA/402 



15. g The above checked items are being transmitted 

a. S before 30 months from any claimed priority date. 

b. □ after 30 months. 

16. □ Certain requirements under 35 U.S.C. 371 were previously submitted by the 

applicant on , namely: 



AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially multiple dependant claims, to avoid unexpected high charges 
if extra claims are authorized. 

C5 The Commissioner is hereby authorized to charge the following additional 
fees that may be required by this paper and during the entire pendency of 
this application to Account No. 12-0425 

□C 37 CFR 1.492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 CFR § 1.495(b)(2)) 
results in abandonment of the application, ft would be best to always check the above box. 

□ 37 CFR 1.492(b), (c) and (d) (presentation of extra claims) 

NO TB: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the- expiration of the time penod 
set for response by the PTO in any notice of fee deficiency (37 CFR 1.492(d)), it might be best not to 
authorize the PTO to charge additional claim fees, except possible when dealing with amendments after 
final action. 
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NOTE: 



NOTE: 



X] 37 CFR 1.17 (application processing fees) 

WARNING: While37CFR 1.17(a), (b), (c) and (d) deal with extensions of time under § 1.136(a), thts authorization 
should be made only with the knowledge that: "Submission of the appropnate extension fee under 
37 CFR 1. 136(a) is to no avail unless a request or petition for extension is filed. " Notice of November 
5, 1985 (1060 O.G. 27). 

□ 37 CFR 1.18 (issue fee at or before mailing of Notice of Allowance 
pursuant to 37 CFR 1.311(b)) 

Where an authorization to charge the issue fee to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee will be automatically charged to the deposit account at the time 
of mailing the notice of allowance. 37 CFR 1.311(b). 

37 CFR 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must 
be filed in the application . . . prior to paying, or at the time of paying . . . issue fee. " From the wording 
of 37 CFR 1.28(b): (a) notification of change of status must be made even if the fee is paid as "other 
than a small entity" and (b) no notification is required if the change is to another small entity. 

S 37 CFR 1 .492(e) and (f) (surcharge fees for filing the declaration and/or 
filing an English translation of an Intemafidn^ Application later than 30 
months after the priority date). / /j / 
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44. A putative protective antigen against a Mycoplasma , prepared by a 
method including 
providing 

a sample of a Mycoplasma : 

an antibody probe including at least antibody against a 
Mycoplasma produced by a method including 

providing a biological sample taken a short time after an 
immune animal has been challenged with a Mycoplasma or 
Mycoplasma extract taken from the infection site or an area of a 
lesion or an area dose to the infection site or lesion; 

isolating cells from the biological sample; 
culturing cells in vitro in suitable culture medium; and - 
harvesting antibodies produced from said cells; 
probing the Mycoplasma sample with the antibody probe to detect at 
least one antigen; and 

isolating the antigen detected. 

45. A putative protective antigen against Mycoplasma hyopneumoniae . or 
related infections, selected from the group of antigens having approximate 
molecular weights of 110-114. 90-94, 72-75, 60-64, 52-54 and 46-48 
kilodaltons (kD), mutants, derivatives and fragments 
thereof, 

46. A putative protective antigen according to claim 45 wherein the antigen 
in the 72-75 kD region contains the following N-terminal amino acid sequence: 

AGXLQKNSLLEEVWYLAL 

47. A putative protective antigen according to claim 46 further including one 
or more of the following internal amino acid sequences: 

AKNFDFAFSIQGYKKIAHEL 
NLKPEQILQLLG 
LLKAJEXNKXIEEI NTXLD N 



48. A putative protective antigen according to claim 45 wherein the antigen 
in the 60-64 kD region contains the following N-terminal amino acid sequence: 

M KLAXLLKG FX( N/L) (M/V) I K. or 
ADP(F/1)(R/E)Y(V/A)PQG(Q/A)X(M/N)VG 

5 

49. A putative protective antigen according to claim 45 wherein the antigen 
in the 52-54 kD region contains the following N-terminal amino acid sequence: 

AGXWAKETTKEEKS 

10 50. A putative protective antigen according to claim 49 further including one 
or more of the following internal amino acid sequences: 
AWVTAD GTVN 

AIVTADGTVNDNKPNQWVRKY 

15 51. A putative protective antigen according to claim 45 wherein the antigen 
in the 46^*8 kD region contains the following N-terminal amino acid sequence: 
AGXGQTESGSTSDSKPQAETLKHKV 

52. A putative protective antigen according to claim 51 further including one 
20 or more of the following internal amino acid sequences: 

Ti YKP D KVLG KVAVE VLRVLl AKKN KAS R 

AEQAITKLKLEGFDTQ 

KNSQNKUDLSPEG 

25 53, An isolated nucleic acid fragment encoding a putative protective antigen 
against Mycoplasma hvopneumoniae or related infections, said nucleic acid 
fragment including the following sequence, mutants,, derivatives, recombinants 
and fragments thereof: 
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10 20 30 40 50 

1234567890 1234567690 1234567890 1234567890 1234567890 



ATGAAAAAAA 
5 AAAATT A CAT 
AAAAAGTAGA 
AAAAATTAAA 
AAATCTTTGT 
AAATATTATT 
TATAACAATT 
TTAGTCTAAA 
TAGTACTAAA 
TTTAAAAAAA 

10 ACTTGATTTG 
TGTATTCATC 
GTTGCAGCAG 
ACCACAAGCC 
TAGCACTAAC 
ATTATTTCTT 
AAACCAGGAT 
CAGCGCCAAA 
ACTG CTGTTA 

15 TCGACTAATT 
ATGAAAAAGT 
GGAAAAGAAG 
AAAATCACAT 
CCCAAGATGA 
CTT AAA G AAT 
TGAAGGCGAA 
GTCAAAGAAT 
AATAAAATCA 

20 TCTTGCCCCA 
TTGAAGGGTT 
GATAAAGCCA 

. TAAACCTGAT 
TAATTG C AAA 
AAAGCAAAAC 
AGTACAAGGT 
CAAAAGCTAA 



TGCCACTATA 

TTTCTTCATT 

ACAAAAGTTA 

AGTTTTATCT 

CAGTATTTAT 

TGAATTTGCA 

TTTAAAAATT 

TTATAAAATT 

aaatacaaat 

attgattttt 

aaagggaaca 

agctatttat 

gttgtggaca 

gagacgctaa 

cgatccggat 

atgttgatga 

g c ac aaaata 

aggatttatt 

atacaattgc 

actggatctg 

tggtgaatta 

atggtgcttt 

atgccccaag 

taataattcc 

TAATGAAAAA 
AATGCT GTTT 

ccaatctttt 
aagctgttgg 

AATGATGGAA 
TGATACCCAA 
AAACTTTTAT 

AAAGTTTTAG 
GAAAAATAAA 
TACCAAATAT 
AAAAATATTA 
TGTTGATAAT 



CCAGAGGAAA 

TGCGCCAGAA 

TTAATG T AAA 

ATTTTTTTTA 

CAAGTCGGTA 

TTTTCCATAA 

ACTCTTTAAT 

ATCTTGAATT 

ATTTTTTCCT 

ATAGTATAAT 

AAATGAAAAA 

GCAACTTCGC 

GACAGAATCA 

AACATAAAGT 

AATCCTCGAT 

AACAGAGGCA 

ACTGACTCAC 

ATTGCCCCTG 

TGATAAAGGA 

ATAAATATGA 

CAAGGTCTTT 

TGATTCAATT 

AGACAATTTC 

CAATATTTTT 

TTCG CAAAAT 

ATGTCCCAGG 

CTAACAATTA 

TTCAAAACCA 

TGGCCGAACA 

AAAATCTTTG 

CAAAGACGGC 

GAAAAGTTGC 

GCATCTAGAT 

TTCATTTAAA 

ATACAATTTT 

CCTGATGCCT 



GAGCAGTATA 

TTTTTAAGAA 

CATTAGCGCA 

ATCGAAATCC 

TTTTTTCATT 

TCTAAAATTT 

TTATAGTATT 

TTATTTGAAT 

ATTCTAAGAA 

TTGTTTGTAT 

AATGCTTAGA 

TTGCATCAAT 

GGTTCAACTT 

AAGTAATGAT 

G AATTAGTG C 

GCAACTTCAA 

TCAGCAAGCT 

AAAATGGAAG 

ATTCCGATTG 

TTG GTATGTT 

CACTTGCTGC 

GATCAAATGA 

TTTTTATACA 

ATAATGGTGC 

AAAATAATTG 

ATGAAATTAT 

ACAAAGATCC 

GCTTCTATTT 

AGCAATCACC 

TAACTCGTCA 

G AT CAAAAT A 

TGTTGAAGTT 

CAGAAGTCGA 

TATGATAATC 

AGTAAGTCCA 

AA 



TAAAATAATT 50 

TTAGTAC ATT 100 

ATCCTTAAGA 150 

AACCAGGCAT 200 

ATTTCTACTA 250 

TACATTTTTT 300 

TTTTTATTTT 350 

TTTTATAATT 400 

AAATTCATTT 450 

AATTGAATTA 500 

AAAAAATTCT 550 

TATTGCATTT 600 

CT G ATTCTAA 650 

TCTATTCGAA 700 

C C AAAAAG AT 750 

CAATTAC AAA BOO 

AATTTAAGCC B50 

TGGAGTTGGA 900 

TTGCCTATGA 950 

TCTTTTGATA 1000 

GGGTCTATTA 1050 

ATGAATATCT 1100 

ATCGCGGGTT 1150 

AATG AAAGT A 1200 

ATTTATCTCC 1250 

GGAACTGCCG 1300 

AGCAGGTGGT 1350 

TCAAAGGATT 1*00 

AAATTAAAAC 1450 

AG ATT AT AAT 1500 

TGACAATTTA 1550 

CTTCGGGTTT 1600 

AAACGAACTA 1650 

AAACATATAA 1700 

GTAATTGTTA 1750 
1782 



25 



54. A method for producing an antibody against a Mycoplasma including 
providing a biological sample taken a short time after an immune animal has 
been challenged with a Mycoplasma or Mycoplasma extract taken from the 
30 infection site or an area of a lesion or an area dose to the infection site or 
lesion; 

isolating cells from the biological sample; 



-4- 



culturing cells in vitro in a suitable culture medium; and 
harvesting antibodies produced from said cells. 

55. A method according to claim 54 wherein the biological sample is taken 
approximately 2 to 7 days after the animal has been challenged with the 
Mycoplasma . 

56. A method according to claim 55 wherein the culturing of cells in vitro 
further includes addition of helper factors to the culture, said helper factors 
selected from the group including cytokines used alone or in combination, 
including interleukin 1, 2, 3, 4, 5, 6, 7 and 8, colony stimulating factors, 
interferons and any other factors that may be shown to have an enhancing 
effect on specific B cell secretion. 

57. A method according to claim 56 further including a cell activation step 
including activating the cells isolated to proliferate and secrete and/or release 
antibodies, said cell activation step including adding a cell activating agent to 
the culture medium, said cell activating agent selected from the group including 
mitogens - and helper factors produced by leukocytes, or 
their synthetic equivalents or combinations thereof. 

58. A method according to claim 57 wherein the antibody is in the form of 
the supernatant harvested from the culture medium. 

59. An antibody against a Mycoplasma prepared according to the method of 
claim 54. 

60. A method of identifying h putative protective antigen associated with a 
Mycoplasma said method including 

providing 

a sample of a Mycoplasma : and 

an antibody probe including at least one antibody against a 



Mycoplasma ; 

probing the Mycoplasma sample with the antibody probe to detect at 
least one antigen; and 

isolating the antigen detected. 

5 

61. A method of purifying a putative protective antigen associated with a 
Mycoplasma , said method including providing 
a crude antigen mixture; and 

an antibody against a Mycoplasma immobilized on a suitable 

10 support; 

subjecting the crude antigen mixture to affinity chromatography utilizing 
the immobilized antibody; and 

isolating the purified antigen so formed. 

15 62. A method for preparing a synthetic antigenic polypeptide against 
Mycoplasma , which method includes 
providing 

a cDNA library or genomic library derived from a sample of 
Mycoplasma : and 

20 an antibody probe including an antibody prepared according to 

claim 54; 

generating synthetic polypeptides from the cDNA library or genomic 

library; 

probing the synthetic polypeptides wfth the antibody probe; and 
25 isolating the synthetic antigenic polypeptide detected thereby. 

63. A method according to claim 62 wherein the antibody probe includes an 
antibody raised against an antigen against Mycoplasma hvopneumoniae . or 
related infections selected from the group of antigens having approximate 
30 molecular weights of 110-114, 90-94, 72-75, 60-64, 52-54 and 45-48 
kilodaftons„. (kD). mutants, derivatives and fragments 

thereof. 



64. A synthetic pLrtative protective antigen produced by the method of claim 
62. 

65. A vaccine or veterinary composition including a prophylacticatly effective 
amount of at least one putative protective antigen against a Mycoplasma 
according to claim 45. 

66. A vaccine or veterinary composition according to claim 65 including a 
plurality of putative protective antigens. 

67. A vaccine or veterinary composition including an antibody against a 
Mycoplasma according to claim 59. 

68. A diagnostic kit including an antigen according to claim 45. 

69. A method for preventing or treating a Mycoplasma infection, which 
method including administering to an animal a prophylactically or 
therapeutically effective amount of at least one putative protective antigen 
according to claim 45. 

70. An isolated DNA fragment encoding a putative protective antigen 
against Mycoplasma or related infections, said DNA fragment having a nucleic 
acid sequence according to Figure 6 or an homologous sequence, and 
functionally active fragments, mutants, variants or recombinants thereof. 

71 . A clone including a DNA fragment according to claim 70. 

72. A clone according to claim 71 which is clone pC1-2 

73. An amino acid sequence or functional equivalent thereof encoded by the 
DNA fragment according to clarm 70. 



74. An amino acid sequence or functional equivalent thereof having an amino acid sequence 
according to Figure 7. 



Claims 1 - 43 have been cancelled and replaced with new claims 44 - 74. The 
recitations in claims 44 - 74 correspond to recitations in the claims originally filed as shown on 
the marked-up copy of the original claims annexed hereto. Accordingly, the new claims draw 
clear support from the specification as filed. 

An early examination of the application is now respectfully requested. 
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ANTTGgNC ONlPOSITION AGAINST MYCOPLASMA,, 
The present invention relates to protective and diagnostic aniigsns, the 
preparation thereof, end their use in the formation of vaccine compositions, 
particularly vaccine compositions against Mycoplasma hvooneumoniae infections, 
5 Mycoplasma hvocreumoniae is a uoiquitous swine inspiratory pathogen 

causing mycoplasmal pneumoniae in swine (swine enzootic pneumonia). Swine 
enzootic pneumonia is probably the most widespread and economically 
significant disease rn swine producing countries of the world. Tne economic 
effects of swme enzootic oneumonia (SEP) are complex, and the cost of the 
10 disease is severe, in Austns/ia, the disease was estimated in 1938 to cost 
approximately 320,000.000 per annum, Increased mortality, decreased growth 
weight, depressed feed conversion, susceptibility to secondary bacterial 
infections, increased management costs, and increased use of antibiotics, are the 
main reasons for the economic impact of SEP. 
1 ^ Wnilst several experimental vaccines have been produced, these have 

resulted in tess than optimal results, and utilising various dasses of antibiotics 
such as tetracycline, lincamycin and tiamulin is still the most widespread control 
treatment. Such antibiotics are, however of limited therapeutic value, because 
they do no; prevent the ostablishmen: or an infection and lung lesions may 
20 ceveiop after treatment ends. 

European Patent Application 359 919 to ML Technology Ventures L.P. 
describes a series of antigens. 35 kD. 41 kD 74.5 kD and 95 kD in size, and 
proposes the use of sucn antigens in vaccines. Results presented suggest that 
some protection in pigs against challenge was achieved. 
25 However, there remains a need in the art for an effective vaccine against 

M. hvooneumoniae whicn would confer protection against colonisation and clinical 
disease following M. hvoo neumoniae challenge and also significantly reduce the 
morbidity and mortality from secondary infections 

Accordingly, it is an object of the present hven;ion to overcome, or at least 
00 alleviate, one or more of tne difficulties and deficiencies tn :ne prior art 

Accordingly, in a first aspect of the -resen' invention there is provided a 
pu;a;;ve proactive anijgen against a Mvcp^ssma . oreferably J/vccolasma 
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hvoDneurnoniag^nmparari by a method including 
providing 

a sample of a Mycoplasma : 

an antibody probe including at least one ant:body against a 
5 Mycoplasma produced by a method including; 

providing a biological sample taken a short time after an 
immune animal has been challenged with a Mycoplasma or 
Mycoplasma extract taken from the infection site or an area of a 
lesion or an area close to :he infection site or lesion; 
1 ^ isolating cells from the biological sample; 

culturing celis in vrtro in a suitable culture medium; and 
harvesting antibodies produced from said cells; 
probing the Mycoplasma sample with the antibody probe to detect at least 
one antigen; and 
1 5 isolating the antigen detected. 

The protective antigens may also function as diagnostic antigens as 
discussed below. 

Accordingly, in a preferred aspect of the presen: invention there is provided 
a putative protective antigen against Mycoplasma hvooneumoniae . or related 
20 injections, selected from the group or antigens having approximate molecular 
weights of 110-114, 90-94 72-75. 60-54, 52-54 and 45^8 kilodaitons (kD). as 
hereinafter described, mutants, derivatives and fragments thereof. The putative 
protective antigen may be a surface protein. The putative protective antigen may 
be a surface lipoprotein or membrane protein. 

Preferably the protective antigens are selected from the group of antigens 
having approximate molecular weights of 110-11*, 90-94, 74, 62, 52 and 43 kD. 

Preferably, the 72-75 kD antigen includes tne following N^terminaJ amine 
acid sequence* 

AGXLQKNSLLncVWYLAL 
and, optionally, one or more of tne following in:ernal amino acid sequences; 
AKNFDFAPSIQGYKKIAHEL 
NLKPEQILQ1LG 



25 
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LLKAEXNKXIEEIN7XLDN 
Preferably, the 6C-64 kD antigen induces one of the following N-terrninai 
amino acid sequences: 

MKLAKLLKGFX(N/L)(MA/)IK 
5 ADP(F/I)(R/E)Y(V/A)PQG(Q/A}X(M/N)VG 

Preferably, the 52-54 kD antigen includes the following N -term mat ammo 
acid sequence; 

AGXWAKETTKEEKS 
and, optionally, one or more of the following internal amino acid sequences; 
10 AWVTADGTVN 

AIVTADGTVNDNKPNQWVRKY. 
Preferably. the ^5-48 kD antigen includes the following N-terminal ammo 
acid sequence; 

- AGXGQTESGSTSDSKPQAETLKHKV 
15 and, optionally, one or more of the following internal amino acid sequences: 

TIYKPDKVLGKVAVEVLRVLIAKKNKASR 
AEQAITKLKLEGFDTQ 
KNSQNKIIOLSPEG 
The 45-48 kD antigen may be encoded by 2 nucleic acid fragment; 

2C 

To ~~ 20 30 40 50 

• 12S4557Q30 1234567590 1234557B90 1234557390 1234557890 



ATGAAAAAAA 

25 aaaattacaT 
aaaaagtaga 
aaaaattaaa 

AAATCTTTGT 
AAATATTaTT 

30 TaTAACAATT 
TTAGTCTAAA 
TAGTACTAAA 
TT7AAAAAAA 
ACT7GATTTG 

3 5 TGTATTCATC 

gttgcagcag 

ACCACAAGCC 
TaGCAC 1 AAC 
ATTATTTCTT 
4Q AAACCAGGAT 
C AG Co C C AAA 



TGCCACTATA 

TTTCT7CATT 

ACAAAAGT7A 

AGTTTTATCT 

CAGTATTTAT 

TGAATTTGCA 

TTTAAAAATT 

7TATAAAATT 

AAA i AC AAA i 

attgattttt 

AAAGGGAACA 

AGCTATTTAT 

GTTGTGGACA 

GAGACGCTA.A 

CGATCCGGA7 

atgttgayg^ 

GCACAAAA i A 
AGGA7T7A7T 



CCAGAGGAAA 

TGCGCCAGAA 

TTAATGTAAA 

AT7TTTTTTA 

CAAGTCGGTA 

7TTTCCATAA 

ACTCTTTAAT 

ATCTTGAATT 

ATTTTTTCCT 

ATAGTATAAT 

AAATGAAAAA 

GCAACTTCGC 

GACAGAA i C A 

AAC AT AAA G7 

AATCCTCGAT 

AAC AG AG G C A 

AC7GACTCAC 

A7TGCCCC7G 



GAGCAGTATA 
T7TTTAAGAA 
CATTAGCGCA 
A7CGAAATCC 
T7T777CA77 
TCTAAAAT77 
77 A7 AG 7 ATT 
TTATTTGAAT 
ATTC taag aa 
TTGTTTGTAT 
■GCTTAG 
T7GCA7CAA7 
GG7TCAACTT 
AAGTAATGAT 
GAA7TAGTGC 

gcaacttcaa 

TCaGCaaGC f 
AAAATGGAAo 



TAAAATAATT 

TTAGTACAT7 

ATCCTTAAGA 

AACCAGGCAT 

ATTTCTACTA 

TACATTTTTT 

TTTTTATTTT 



TTTTATAATT 

AAATTCATTT 

AATTGAATTA 

AAAAAATTC7 

TATTGCATTT 

CTGATTC7AA 

TCTATTCGAA 

CCAAAAAGAT 

C AA7TA C AAA 

AA7TT AAG C C 

tggagttgga 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
500 
550 
7C0 
750 
300 
=50 
300 
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actgctgtta 
tcgactaatt 
atgaaaaagt 
ggaaaagaag 
5 aaaatcacat 
cccaagatga 
cttaaagaat 
7gaaggcgaa 
gtcaaagaat 
1 0 aataaaatca 
tcttgcccca 
ttgaagggtt 

GATAAAGCCA 
TAAACCTGAT 
1 5 TAATTGCAAA 
AAAGCAAAAC 
AGTACAAGGT 
CAAAAGCTAA 



ATACAATTGC 

ACTGGATCTG 

TGGTGAATTA 

A7GG7GC777 

A7GCCCCAAG 

TAATAATTCC 

7AA7GAAAAA 

AATGCTGTTT 

CCAATCVi i i 

AAGCTGTTGG 

AATGATGGAA 

TGATACCCAA 

AAACTTT7AT 

AAAGTTTTAG 

GAAAAA7AAA 

TACCAAATAT 

AAAAATATTA 

TGTTGATAAT 



tgataaagga 

ataaatatga 

caaggtcttt 

tgattcaatt 

agacaat7tc 

CAATAi i Fi i 

ttcgcaaaat 

atgtcccagg 

ctaacaatta 

ttcaaaacca 

tggccgaaca 

aaaatctttg 

caaagacggc 

GAAAAGTTGC 
GCATCTAGAT 
TTCATTTAAA 
A7ACAA I l I I 
CCTGATGCCT 



ATTCCGATTG 
TTGGTATGTT 
CACTTGCTGC 
GATCAAA~GA 



tin lATACA 
AT AA7G GTG C 
AAAA7AA77G 
ATGAAATTAT 
ACAAAGATCC 
GCTTCTATTT 
AGCAATCACC 
TAACTCGTCA 
GATCAAAATA 
TGTTGAAGTT 
CAGAAGTCGA 
TATGATAA7C 
AGTAAGTCC A 
AA 



T7GCC7A7GA =50 
7CT777GA7A 1CGO 
GGG7C7A77A 1050 
A7GAA7A7C7 1100 
A7CGCGGG77 1150 
AA7GAAAG7A 1200 
A777A7C7CC 1250 
GGAAC7GCCG 1300 
AGCAGG7GGT 1350 
7CAAAGGA77 1400 
AAA77AAAAC 1450 
AGA77ATAA7 1500 
7G ACAATTTA 1550 
C77CGGGT77 1500 
AAACGAAC7A 1550 
AAACATA7AA 1700 
G7AA77G77A 1750 
1732 



20 Accordingly, in a further aspect tne present invention provides an isolated 

nucleic acid fragment encoding a putative protective sntigen against Mycoplasma 
hvooneumoniae or related infections, said nucleic acid fragment: 
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TO 

1234557390 



20 

1234557330 



30 

1234557390 



40 

1234557330 



50 

12345S7B90 



A7GAAAAAAA 
AAAA77ACA7 
AAAAAG7AGA 
3C AA~AA77AAA 

AAA7A77A77 
7A7AACAA77 
77 AG 7 C7 AAA 

35 7AG7AC7AAA 
777AAAAAAA 
AC77GA777G 
TG7A7TCA7C 
G77GCAGCAG 

40 ACCACAAGCC 
7AGCAC7AAC 
A77A777C77 
AAACCAGGA7 
CAGCGCCAAA 

45 AC7G C7G77A 
7CGAC7AA77 
AT G AAAAAGT 
GGAAAAGAAG 
AAAA i CACAT 

zD CCCAAGA7GA 
CTTAAAGAAT 
* GAAGGCGAA 
G7C AAAG AAT 



7GCCAC7ATA 
7T7C77CA77 
ACAAAAG77A 
AG7777A7CT 
CA37A7T7A7 
7GAA i i i GCA 
777AAAAA77 
77A7AAAA77 
AAA7ACAAA7 
A77GA77T7T 
AAAGGGAACA 
AGC7A777A7 
G77G7GGACA 
GAGACGC7AA 
CGA7CCGGA7 
A7G77GA7GA 
G C AC AAAA7 A 
AGGA777A~ 
A7ACAA77GC 
AC7GGA7C7G 
TGG7GAA7TA 
A7GG7GC777 
A7G CCCCAAG 
i AA i AA i i CC 
7 AA7 G AAAAA 
AA7GC7G777 
CCAA7C7777 



CCAGAGGAAA 
7GCGCCAGAA 
77AA7 G7AAA 



nl i I I i I I In 

CAAG7CGG7A 

7T77CCATAA 

AC7C777AA7 

A7C7TGAA77 

A I i i i i iCC7 

A7AG7ATAAT 

AAA76AAAAA 

GCAAC77CGC 

GACAGAA7CA 

AACA7AAAGT 

AA7CC7CGA7 

AACAGAGGCA 

AC { GAC i "CAC 

A77GCCCCTG 

7G A7AAAG G A 

a7AAA7A7GA 

CAAGGTCTTT 

TGATTCAATT 

AG AC AA i I tC 

CAA7A77T7T 

TTCGCAAAAT 

ATGTCCCAGG 

r* "r" - ' ' ' - - 



GAGCAG i A i a 

I I I i I AAGAA 

CA77AGCGCA 

A i CG AAA i CC 

TT7777CA7T 

TCTAAAAT7T 

TTATAGTATT 

77A777GAAT 

A77C7AAGAA 

7TG777G7AT 

AA7GC7TAGA 

77GCA7CAAT 

GGT7CAAC77 

AAGTAA7GAT 

GAAT7AGTGC 

GCAAC I » CAA 

7CAGCAAGCT 

AAAA i GG AAG 

A77CCGA77G 

TTGGTATGTT 

CACTTGCTGC 

GATCAAA i GA 

mm i ATACA 

A7AA7GG7GC 

AAAA i AA i i 'o 

AT gaaatt a . 



TAAAATAA77 50 
77AG7ACA77 ICO 
A7CC77AAGA 150 
AACCAGGCA7 2C0 
A777CTAC7A 250 
TACA77TT77 300 
77777A7777 350 
7T7TA7AA77 400 
AAA77CA777 450 
AA77GAA77A 500 
AAAAAA77C7 550 
7A77GCA7TT 500 
C7GA77C7AA 550 
TC7AT7CGAA 700 
CCAAAAAGA7 750 
C AATTA C AAA 300 
AA77TAAGCC 350 
7GGAG77GGA 900 
7TGCC7A7GA =50 
7C7T77GA7A 1000 
GGGTC7A77A 1050 
A7GAA7A7C7 U00 
A7CGCGGG77 1150 
AATGAAAG7A 1200 
A7T7A7C7CC 1250 
GGAACTGCCG 1300 
AGCAGG7GG7 1350 
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AATAAAATCA AAGCTGTT GG 7TCAAAACCA GCTTCTATiT TCAAAGGATT 1400 
TCTTGCCCCA AATGATGGAA TGGCCGAACA AGCAATCaCC AAATTAAAAC 14-0 
TTGAAGGGTT i GATACCCAA AAAATCTTTG TAAC7CG7CA AGATTATAAT 1500 
GATAAAGCCA AAAC TT7TA T CAAAGACGGC GATCAAAATA 7GACAA7TTA 1550 
O TAAACCTGAT AAAGTTTTAG GAAAAGTTGC TGTTGAAGTT CTT CGGGTTT 1500 
TAAiiGCAAA GAAAAATAAA GCATCTAGAT CAGAAGTCGA AAACGAACTA 1550 
AAAGCAAAAC TACCAAATAT TTCATTTAAA TATGATAATC AAACATATAA 1700 
AGTACAAGGT AAAAATATTA ATACAATTTT AGTAAGTCCA GTAATTGTTA 1750 
CAAAAGCTAA TGTTGATAAT CCTGATGCCT AA 17S2 

10 

As cross protection between various Mycoplasma such as hvorhinis 
and M. svnoviae has been documented, similar antigens may also be detected in 
other Mycoplasma species (Figure 1). 

In a stifi further aspect the present invention provides a method for 
15 preventing Mycoplasma infection in animals. Preferably the Mycoplasma disease 
IS a Mycoplas ma hvopneumoniae disease such as swine enzootic pneumonia 
(SEP). This method includes administering to an animal an effective amount of at 
least one protective antigen against Mycoplasma as described above. 

The present invention further provides a vaccine composition including a 
20 prophylactically effective amount of at feast one putative protective antigen 
against a Mycoplasma as herein described. Preferably the veterinary 
composition includes two or more putative protective antigens as herein 
described. 

Accordingly in a preferred aspect the present invention provides a vaccine 
25 composition including two or more putative protective antigens selected from 
antigens having approximate molecular weights of 110-114, 90-94, 72-75. 60-64, 
52-54 and 46-48 kilodattons. 

The vaccine composition may include any combination of two or more 
putative protective antigens selected from antigens having approximate molecular 
30 weights of 110-114. 90-94. 72-75. 50-64. 52-54 and 45-48 kD The two or more 
antigens may be selected from antigens falling within one of the specified 
approximate molecular weights and/or antigens from different specified 
approximate molecular weights. The composition may contain 3. 4, 5 or 6 
antigens selected from protective antigens having molecular weights of 
35 approximately 1 1 0-1 14, 90-9^. 72-75. 50-54 . 52-54 and 45^8 kD. 

The vaccine compositions according ;o :ns creser.; invention may r>e 
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administered orally or nay be administered parenteral^ (for example by 
intramuscular, subcutaneous, intradermal or intravenous injection). The amount 
required wid vary with the antigenicity of the active ingredient and reea only be an 
amount sufficient to induce an immure response typical of existing vaccines. 

Reactive experimentation will easily establish the required amount. Typical 
initial doses of vaccine or veterinary compositions may be approximately 0.001-1 
mg active ingredient/kg body weight. The dose rate may increase or multiple 
doses may be used as needed to provide the desired level of protection. 

The vaccine composition according to the present invention may further 
include a veterinary acceptable carrier, diluent or excipieni therefor. Preferably 
the active ingredient may ne suspended or dissolved in a carrier. The carrier may 
be any solid or solvent that is nontoxic to the animal and compatible with the 
active ingred ; ent. Suitable carriers include liquid carriers, such as normal saline 
and other nontoxic salts at or near phsyiologrcal concentrations, and solid 
earners, such as talc or sucrose. 

Preferably the vaccine contains an adjuvant, such as Freund's adjuvant, 
complete or incomplete, or imrnunomoduiators such as cytokines may be added 
to enhance the antigenicity of the antigen if desired. 

More preferably tne adjuvant is of the mineral-cil type as these have been 
fcunc to oe consistently super.or at inducing amioody tiires and Delayed Type 
Hypersensitivity responses. A particularly preferrec adjuvant is that marketed 
under the trade designation Montanids ISA-50 and available from Seppic. Pans. 
France. 

When used for administering via the Dronchial tubes, the vaccine is 
suitably present :n the form of an aerosol. 

In a still runner aspect of the present invention there is provioed a 
diagnostic kit including a ciagnos:ic antigen against a Mycoplasma , preferably 
Mvcco!asma_ hvoneumoniae , identifies and ounfied as oescrioed above. 

The putative protective antigens according to tne present invention may be 
!so;a-eo and identified utilising the genera/ methods described in Australian paten i 
application 49025/30. the entire disclosure of which :s 'ncorporated here'n by 
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Accordingly, in 2 further aspect, the present invention provides 3 method 
for producing at least one anfioody against a Mycoplasma . This method includes 
providing a biological sample taken a short time after an immune animal 
has been challenged with a Mycoplasma or Mycoplasma extract taken from the 
5 infection siie or an area of a lesion or an area close to the infection site or lesion; 
isolating cells from the biological sample; 
cufturmg cells in vitro in a suitable culture medium; and 
harvesting antibodies produced from said cells. 
The Mycoplasma may be Mycoplasma hvooneumoniae . 
10 The animal may be a mammal including humans. The mammal may be a 

domestic animal such as a pig, sheep or cattle. 

The biological animal sample may be of any suitable type. The biological 
sample may be taken from animal tissue, organs, lymph or lymph nodes. The 
biological sample may be taken from the infection site, the lungs of the animal, or 
15 an area of a lesion which may be formed or an area close to the infected site or a 
lesion such as in the lymph nodes draining from the Jungs. 

However, serum/plasma samptes are not used as the biological samples 
according to this aspect of the present invention. It has been found that the 
majority of antibodies found in a serum/plasma sample are irrelevant to protection 
20 or specific diagnosis or a Mycoplasma or are unrelated to the Mycoplasma , In 
addition, other serum/ plasma components may interfere with the specific 
reactions between pathogen components and antibodies to them. 

In contrast, the probes described in the present invention are highly 
enriched in Mvcoplasma- specific antibodies of particular importance to protective 
25 immunity. 

It is preferred that xne biological samples are taken from the animals at a 
predetermined time in the development of the cisease. in general, for a 
Mycoplasma infection, it has been found that the otological samples should be 
taken approximately 2 to 7 days after cnallenge witn or after administration of 
30 products obtained from a pathogen or with the pathogen itself. 

The cells isolated fro:n the biotogical sample may include B cells. 

Thus, preferably the cells are taken a sncrt vrne after m vivo stimulation. 
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oreferably witnin approximately 2 io 5 days thereafter, resulting in the in vivo 
induction of antibody forming celis which will secrete specific antibodies into the 
culture medium after in vitro incubation. 

in vitro secretion of antibodies in the culture medium by recently activated 
5 3 cells may be enhanced by the addition of helper factors to the cultures. The 
helper factors may be cytokines used alone or in combination, including 
InterJeukin 1, 2, 3, 4. 5, 6, 7 and 8, colony stimulating factors, interferons and any 
other factors that may be shown to have an enhancing effect on specific 3 cell 
secretion. 

10 The method of producing an antibody may include a further step of 

activating the ceils isolated to proliferate and secrete and/or release antibodies. 

The cell activation step may include adding a cell activating agent to the 
culture medium. The eel! activating agent may be selected from mitogens and 
helper factors produced by leukocytes, or tneir synthetic equivalents or 
1 5 combinations thereof. 

The mftogens may be selected from the group including products derived 
from pokeweed (Phytolacca amencana) also known as pokeweed mitogen 
(PWM), polyvinylpyrrolidone (PVP). polyadenylic-polyuridylic acid (poly(A-U)), 
purified protern derivaie (PPD), polyinosinic-polycytidilic acid (poly(l-C)). 
20 lipopoiysaccharide (LPS), staphylococcal organisms or products thereof. 3acto- 
streptolysm O reagent (SLO). Staphylococcal phage lysate (SPL), Epstein-Sarr 
virus (EBV), Nocardia water-soluble mitogen (NWEMJ, phytohemagglutinin (PHA), 
Concanavalin A (Con A), and dextran-sulphate and mixtures thereof. The cell 
proliferation agent may be any agent that indirectly or directly results in B cell 
25 proliferation and/or antibody secretion such as solid-phase an^i-immunoglobulin. 
The helper factors may be selected from the group ncfuding cytokines including 
interleukin 1. 2. 3. A. 5, 5. 7 and 3, colony stimulating factors, interferons and any 
other helper factors that may oe shown when added alone, or in combination with 
other factors and agents, to have an ennanc:nc effect on specific 3 cell 
30 proliferation and/or antibody secretion. This in no way is meant to be an 
exhaustive list of mitogens and cell actuating agents including helper factors. 

The ;r. vnro cjUurino o" "he cei'.s msv be ccncucied witn or without error 
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steps to separate sub-populations of calls. The harvesting of antibodies msy be 
conducted by harvesting of the supernatant from the culture medium. This 
supernatant coniains antibodies secreted by these celis during the in vitro culture 
or artificially released from the B cells, for example by lysis of ihe 3 ceils. It has 
5 been fcund that ihe antibody-containing supernatants may be used directly to 
aetect antigens of the Mycoplasma . 

in a preferred aspect of the present invention, there is provided a method 
Tor identifying an antigen associated with a Mycoplasma , preferably Mycoplasma 
hyopneumoniae . This method includes 
10 providing 

a sample of a Mycoplasma ; and 

an antibody probe including at leas-; one antibody against a 

Mycoplasma : 

probing the Mycoplasma sample wrtn the antrooriy prooe to detect at least 
15 one antigen; and 

isolating the antigen detected. 

The sample of Mycoplasm a may be mixed with a standard buffer solution 
and placed on a slandaro support such as an SDS-polyacrylamide gel io 
separate the proteins contained thereon (Figure 2) 
20 Alternatively the proteins may be selected utilising tne non-ionic detergent 

iriton X-114 (TX-114). Insoluble material may be removed by centnfugation. 
Proteins soluble m the TX-1 14 phase may tnen be precipitated out (Figure 2). 

The separate proteins may then be transferred to nitrocellulose, nylon or 
other sheets. 

25 The probing with a suitable antibody may furtner include subjecting the 

product produced thereby to a detection assay. The detection assay may include 
Western Diet techniques. "The detection essay ma/ oe an irnmunoprecipiiation 
assay a radioimmunoassay, an enzyme-inked immunoassay or 
immunofluoresceni assay (Figures 3. 4 and 5) 

3- The antibody produced as described aoove may be utilized simply in the 

form of the .supernatant harvested from tne cu::jre meoium. Alternately, ine 
anroodfes may oe separated and purified 
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In a further preferred aspect of the present invention the antibody 
contained in the culture medium may be used for the affinity purification, 
oreferably immuno-afnnity purification of anngen. 

Accordingly, in a preferred 2Spect there is provided a msthoa for purifying 
5 antigen. This method includes 
providing 

a crude antigen mixture; and 

an antibody against a Mycoplasma immobilized on a suitable 

support; 

10 subjecting the crude antigen mixture to affinity chromatography utilizing the 

immobilized antibody; and 

isolating the purified antigen so formed. 
Tne antibody is produced by the method descrioed above. 
Antibody can be obtained from the culture supernatant probe by 
15 conventional methods. For example, methods usually used to purify 
immunoglobulins from serum or plasma, e.g. precipitation with ammonium 
sulphate, fractionation with caprylic acid, ion exchange chromatography, or by 
binding and elution from immobilized protein G or protein A, may be utilized. 
Antibody so obtained can then be coupled \o suitable supports, e.g., CNBr- 
20 activated Sepharose 43 Pharmacia), Affi-gel (3io-RAD). or other affinity 
chromatography supports able to bind proteins. 

Immobilized antibody can then be applfed to the fractionation and 
purification of specific antigen from a complex Mycoplasma extract by affinity 
chromatography. After binding of antigen to immooilized antibody, unbound 
25 macromofecular species can be washed away from tne solid support with, e.g 
buffers containing 1.5 M NaC! Subsequently the antigen can be eluied from the 
affinity column with. e.g. low or nigh pH buffer or buffers containing chaotroptc 
ions. e.g. 0.5-3.0 M sodium tmocyanate. 

The application of the antibody probe -o affinity chromatography enables 
20 sufficient quantities of specific aniigsns to be rapidly isolated from a complex 
crude extraction mixture for oiochemical characterization, ammo-acid sequencing 
and vaccination of animal for limned protection studies. Application of affinity 



10 
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chromatography for obtaining antigen(s) avoids tne difficulties often encountered 
whan applying conventional biochemical Techniques to the ounficaiion of an 
antigen about which little or no data is Known. It also obviates the need to raise 
polyclonal or monoclonal antibodies for the purpose of "analytical" affinity 
5 chromatography. Large scale preparation may, however, require the preparation 
of polyclonal or monoclonal antibodies. 

Having identified the ant-gen(s) molecular biology, chemical techniques, 
e.g. cloning techniques, may be used to produce unlimited amounts of this 
antigen or, alternatively, synthetic peptides corresponding to different fragments 
of the identified antigens may be used as a means to produce a vaccine. 

Accordingly in a preferred aspect of tne present invention there is provided 
a method for preparing a synthetic antigenic polypeptide against Mycoplasma , 
preTerably Mycoplasma hvoneumoniae . wnich method includes 
providing 

^° a cDNA library or genomic library derived from a sample of 

Mycoplasma : and 

an antibody probe 2S described above; 
generating synthetic polypeptides from the cDNA library or genomic library; 
probing the syntnetic polypeptides with the antibody probe: and 
20 isolating the synthetic antigenic polypeptide Detected thereby. 

Either cDNA or genomic libranes may be usee. The cDNA or genomic 
libraries may be assembled mo suitable expression vectors that will enable 
transcription and the suosequene expression of the clone cDNA, eitner in 
prokaryotic hosts (e.g. bacteria) or eukaryotic hosts (e.g. mammalian cells). The 
25 orobes may preferaoly be selected from 

(t) synthetic oligonucleotide probes based on the amino acid sequence of ihe 

antigen identified anj punned as descroea above. 
00 antibodies obtained from the culture msc-um produced as describee 
above; 

(i.i) monoebna! or poiy^onal 2nttboc'e5 produced against tne aniens 

identifies sno purifies as described aoove; 
i'v) recombina?.: or $yntne::c monoclonal an::coce$ or oc.voe^tices v:::r 
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spscrficriy for the antigen, e.g. as describee by Ward et =!.. Nature . 241 . 
pages 544-545 (1339). 

The synthetic antigenic polypeptide prccLcec ;n accorcar.ee with the 
invention may be 2 fusion protein containing the synthetic antigenic ceptde and 
5 another protein. 



□ 
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In a further aspect of the present invention there is orovided a DMA 
fragment encoding a putative protective antigen against Mycoplasma or related 
infections, said D.NA fragments having a nucleic acid sequence according to 
10 figure 5a and 5b or an homologous sequence and functionally active fragments 
thereof. 

In a further preferred aspect of the present invention there ;s provided s 
cione including a DNA fragment encoding a putative protective antigen against 
"jz Mycoplasma or related infections, said ONA fragments having a nucleic acid 

li sequence according to Figure 6a and 6b or an homologous sequence and 

functionally active fragments thereof. 

Preferably the clone is oC',-2. 

The present invention w ; ;i nov/ be more ;j:.y cescrioed v/ith reference to 
the accompanying examples and drawings. It should be understood, however, 
that the description following is illustrative only and should not be taken in any 
way as a restriction on the generality of the invention described above. 

IN THE FIGURFS- 



u 

a 23 



25 



FiGUR=_l: SD3-?o!yacry!=mibe ce? (12.5'/:} o-ofies of SOS extracts of species 
of mycoplasma- Coornass-.e R25G stained. 

Lsae \ Pre-statned Molecuia: Welch: S:=nc=:cs 
Lane 2 .-v. gsiitsep:^— 
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Lane 3 M, synoviae. 
Lane 4 M. hyopneumoniae. 
Lane 5 M. hyominis. 
Lane 5 m. flocculare. 



3 



FIGURE . ? : SDS-Polyacrylamide gel (12.5%) profiles of extracts of strains of M. 
hyopneumoniae - Coomassie R250 stained gei 

Lsne 1 Pre-stained Molecular Weight Standards. 

1 0 Lane 2 Trrton X-1 14 extract of M. hyopneumoniae - strain Beaufort. 

Lane 3 As for Lane 2. 

Lane 4 SDS extract of M. hyopneumoniae strain Seaufon. 

Lane 5 SDS extract of M. hyopneumoniae strain 10110. 

15 FIGURE 3: Western blots of Trrton X-114 extracted antigens from M. 
hyopneumoniae strain Beaufort, probed with serum and supernatant antibody 
probes. 

Lane 1 No antibody control 

20 Lane 2 Dookie pig serum control 1/200. 

Lane 3 Pig 1 05 supernatant. 

Lsne 4 Pig i supernatant. 

Lane 5 Dookie pig supernatant. 

25 FIGURE 4; Western blots or SDS extracted antigens from M. hyopneumoniae 
sxram Beaufort probed with paired serum and supernaiantantibody probes. 
Fractionation of antigens on SDS Polyacrylamde gel (12.5%), 

Lane 1 a) Pig 453 supernatant, 

20 b) Pig 453 serum 1/100. 

Lane 2 a) Pig 105 supemaaan:. 

b) Pry 105 serum 1/100. 
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Lane 3 a) Pig 1 superanatant. 

b) Fig 1 serum 1/100. 
Lane 4 a) Pig 15 supemanan*. 

b) Pig 15 serum 1/100. 
5 Lane 5 a) Dookie suDematant. 

b) Dookie serum 1/100. 
Lane 6 No antibody control. 

FIGURE 5: Western blois of SDS extracted antigens from M. hyopneamoniae 
10 strain Beaufort probed wiih paired serum and supematantantibody probes. 
Fractionation of antigens on SDS Polyacrylamide gel (10.0 %). 

Lane 1 a) Pig 453 supernatant. 

b) Pig 453 serum 1/100. 
1 5 Lane 2 a) Pig 1 05 supernatant. 

b) Pig 105 serum 1/1O0. 
Lane 3 a) pig 1 supernatant. 

o) Pig 1 serum 1/100. 
Lane 4 a) Pig 15 supernatant. 
20 o) P:g 15 serum 1/100. 

Lar.e 5 a) Dookie supernatant. 

b) Dookie serum 1/100. 
Lane 6 No antibody control. 

25 FIGURE 5^ The entire 43 k gene sequence. 



FIGURE 7; 



*HE -^SfcDa protein sequence of the 43k gene ssauence 
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EXAMPLS 1 
Mycoplasma hvoDneurnoniae media 

Fnss Media 

5 Hovind-Hougan. K., Friss, N.F., Research :n Veterinary Science. 1991. 51. 

pp 155-153, "Morphological & Ultrasiruciural Studies of M flocculare and M 
hvopneurnoniae in vitro". 

250 m! Hanks BSS 
10 140 ml Water 

1.5 gm Brain Heart infusion 

1 .5 gm PPLO Broth w/o CV 

Autoclave at 120°C for 20 minutes 

16 ml Yeast Extract (100g YSC-2 Sigma in 750 ml) 
15 3.7 mi 0.2% DNA in 0.1% Na2C]_3 

5.14 mi 1%-NAD 

0.S ml 1% Phenoi red 



Adjust to pH 7.3 ;o 7.4 
20 Filter through 0.45 urn. 0.2 um membrane, store a; A'C. 
Add sterile Horse or Pig serum to 20% 
and Antibiotics prior to use 

Ethen'doe Media 

25 Ethendge, J.R., Cottew, G.S.. Lloyd. L.C.. Australian Veterinary Journal. 

1979. August 55. pp 355-359. "Isolation or Mycoplasma hvopneurnoniae from 
lesions in experimentally infected pios". 
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Materials 


For 500 mis 


Hanks BSS 


18.9 ml 


Hartleys Digest broth 


1 .28 gm 


Heart Infusion broth 


1.55 gm 


Lactaibumin hydrolysate 


2.21 gm 


Glucose 


4.41 gm 


Yeast Extract autolysate • 


8.82 ml 


Pig Serum (filtered) 


153 ml 


1% NAD 


6.17 ml 


1% Phenol red 


1.32 mJ 


0.2% DNA in 0.1% Na 2 C0 3 


4.41 ml 



Make up to 500 ml with MQ W2ter (about 350 - 400 m[) 

Adjust pHto 7.4 and fitter through: 3.0 urn, 0.8 um 0.45 urn. 0.2 urn 

Store at 4*C. 



Development of immune Sows 

Cull sows and naive gilt (unmated sow designated Dookie), 

Challenged on numerous occasions, with culture grown M. 
hvooneumoniae and lung nomogenats, Given intranasally and intratracheally, 
Period of challenge - from September, 1991 to 2l$t January, 1992. 

Tiamulin antibiotic given 31st January. 1392 to 4th February. 1992. 
Rested for approximately 8 weeks. 
Infectious Cnalienoe 

120 m! of frozen culture of M. hvoonsumomas strain 3eaufort spun down 
(12,000 xg. 20 mm.) and resuspendec in 50 ml complete medium and cultured 
overnigh; at 37°C. The overnight culture was centriruged (12.000 xg, 20 min ) 
and the Mycoplasma cells rssuspended in 10 m! serum free Mycoplasma culture 
medium. The 10 mf of concentrated mycoplasma was adrninis-ered to 
anaestheiised immune sows via a catheter ;o ensure the inoculum was placed 
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Three of four days post-challenge, The sows were killed, and lymph nodes 
draining the lungs taken - these included the left and right tracheobronchial lymph 
nodes, and The lymph nodes located at the bifurcation of the trachea. 

Antibody probes were prepared from pig lymph nodes and utilised to detect 
5 putative protection amigens as described in Australian Patent Application 
4BQ35/9Q referred to aoove. Separate cell cultures were obtained from individual 
lymph nodes. Culture supematanis were harvested after 5 days of culture. 
Antigen Prenarafo n 

Mycoplasma hyop n eumonia e strain Beaufort was cultured in Etheridge 
10 media until the pH had dropped to oetween 6.8 and 7.0. Cells of 

hvooneumoniag_w*fi* harvested from culture by centrifugation at 12,000 xg far 20 
min., washed 4 times witn either sterile P3S or 0.25 M NaCJ and then the pelleted 
cells extracied with one of the following. 
= 0) Sodium dodecvl sulphate (SDS) 

15 The cell pellet was resuspended in 0.2% SDS and extracted for 2 hours at 

[ 37°C. Insoluble material was pelleted from the extract at 12,000 xg for 10 min. 

and the soluble extract run on SDS-poIyacrylamide gel electrophoresis (SDS- 

; page). 

I (ii) Triton X- * 14 

i 20 Th - method of Bordier (J. Bio. Chem. 1931. 255:1504-1505) was used to 

selectively extract msmorane proteins using the non-ionic detergent Triton X-1 14. 

The cell pellet was resuspended in coid ?3S to 2 mg/ml protein and a cold 
pre-condensed solution of TX-114 added to give a final concentration of 1% (v/v) 
TX-114. Extraction was achieved by incubation overnight at 4°C with gentle 
25 mixing. Insoluble material was removed by centrifugation at 12.000 xg for 20 min. 
a; 4*C. The Triton X-1V> soluble membrane proteins were then obtained by 
achieving a phase separation at 37*C. 

Proteins soiuble m TX-1 14 phase were orec oiraied with 30% ethanol in the 
presence of carrier dsxxran (30.000 molecular weight) ai -7Q°C overnight. The 
30 oro-e.ns were collected by centrifugation at 12.000 xg for 30 min. and dissolved to 
5QQ ug/ml in 4 M urea. 
Identification Q"' Antioens 
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Six antigens were identified Utilising the above- mentioned iechniaue. The 
identified antigens were those that were consistently identified by the antibody 
probes from the immune cultures and the Dookie gilt. The results are 
summarised in Table 1. 



FABLE 1 



Molecular Weight fkD) Characteristics 

110-114 SDS Extracted 

90-94 SDS Extracted 

10 72-75 Triton X-1 14 Extracted 

50-64" SDS Extracted. Partitions to aqueous 

phase of Triton X-1 14 extract. 

=2-54 Triton X-1 14 Extracted 

45-48 Triton X-1 14 Extracted 



15 



fwo antigens of approximate molecular weight 52 kD were identified. 



Molecular Amino Ac'ri Sequence 

Weight (tQ) 



20 



46-43 43 K N-Terminal: AGXGQ7ESGS7SDSKPQAETLKHKV 

4a K CNSR F 1: TIYKPDKVLGKVAVEVLRVLIAKKNKASR 
48 K CN3R F 2: AEQAlTKLKLEG F DTQ 
48 K CN3R F 3; KNSQNKIIDLSPEG 

25 

52-54 52 K N-Terminal. AGXWAKETTKEEKS 

52 K CN3R r 1. AWVTADGTVN 
52 K CN3R r 2: AIVTADGTVNDN.KPNQWVRKY 

30 50-54 52 K N-7erm:nal: MKLAKLLKGFX (N/L)(r//V) IK 



50-5^ 



52 < N- . ermmal ADPfr/{)(FL'E)YfV/A.PQG(Q/A)X(M/N)VG 
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72-75 74 K N-Termin3l: AGXLQKNSLLEEVWYLAL 

74 K CN3R F 1: AKNFDFAPSIQGYKKIAHEL 
74 K CN3R F 2: NLKPEQILQLLG 
74 K CNBR F 3: LLKAEXNKXIEEINTXLD.M 



CN3R - Cyanogen 3romide fragment 
X denotes an undetermined amino acid 
(A/3) • residue may be A or B 

10 

PCR of 48kDa fan° 

Polymerase Chain Reaction (PCRy oligonucleotide primers were designed 
from the amino acid sequences obtained T'rom tne N-terminal and internal 
cyanogen bromide (CNBr) derived peptides. Inosine (I) was substituted at 
15 positions of high redundancy. The following primers were used in a standard 
PCR assay, run on a Bartelt Gene Machine Robotic thermal cycling instrument. 



Oligo 48 K CNBr F 1 : ACIAACGACGAGAAGCClCAGG' 

T T A A A 
20 Oligo 43 K CN3r F 2 : 7TIAGCT7IG7GATIGCCTGCTC 

AT A T T 



Oligo 48 K CMS,- F 3 : AGGTCGATGATCTTCCAICC 
25 AA A A T T 

T T 



The resulting PCR proaucts were visualised or, a t.5% agarose gel. excised, and 
purified using Prep-a-Gene (BioRad). Tney were cloned by standard techniques 
30 into a dideoxy tailed T-vsctor (Holton and Graham. Nucleic Acids Research 19. 
1155. 1991) and ins nucieic acid sequence determined. The PCR product, 
obtained from ihe reaction using primers Ft and F2 shown above, was of 
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approximately 810 base pairs and was shown by sequencing to coce for the 
previously determined amino acid sequence of the purified native 45^3kDa 
orotein. 



5 Genomic clone isolation at 48 k gene 

The entire 48k gene and 48kDa protein (Figures 5 and 7) has seen isolated 
and sequenced. The gene was ootsined from an M. hyopneumoniae genomic 
library made by digesting genomic DNA with the restriction enzyme CLA I and 
legating tne fragments into the vecxor pSIuescripi (Straiagene). The ligated 

10 product was then electroporatad into Escherichia coli strain SURE (Straiagene) 
and the cells plated on Luria Brotn agar plates containing 100 ug/ml Ampiciliin 
(LB-Amp). The library was screened by DNA hybridisation with a polymerase 
chain reaction (PCR) product specific for the 48 kDa protein. Positive clones 
were grown in LB-Amp, the cells harvested and the DMA isolated and partially 

15 sequenced for confirmation. 

The positive clone pC1-2 was entirely sequenced and the protein sequence 
deduced. This was comoared to the protein sequence obtained from the N 
terminus and Cyanogen Bromide fragments cf the ^3 kda protein to show the 
20 that ;re gene encoded the desired protein. 

Adjuvant Selection 

Young piglets. 5-7 weeks or age. were immunised with identified 
antigen(s). The antigens include Triton X-114 extract and identified proteins of 
25 45-48, 52-53, 50-54. 70-75, 90-94 and 110-114 kD. either singly or in 
combination, An immunising dose of antigen, containing oetween 5-100 ug 
protein, was given by intramuscular injection in combination with an adjuvant. An 
adjuvant is seiected from 

(f) Seppic Monianice IS A- 50 
30 Quill A and otner derivatives of saponin, 

(ii) oil in water emulsion employing a mineral oa sucn as 3ayol F/Ansost A. 
fiv) oil :n water emuision employing a vegetaoie oil sucn as corn oil 
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safflowsr oil or other with lecithin as emulsifier. 

(v) aluminium hydroxide gel, and 

(vi) nonionic block polymer sucn as Piuronic F-127 produced by BASF 
(U.S.A.). 

Immunising doses were given a; 2-4 week intervals, the number of doses 
being dependent on the adjuvant and amount of antigen, but preferably 2 to 3 
doses are given. 

Adjuvants were treated on the basis of being able to induce antibody titres, 
as measured by ELISA, snd by assessment of induced celf-mediated immunity as 
tested by Delayed-Type Hypersensitivity (DTH) reaction. 

The results clearly show that mineral-oil tvoe adjuvants are consistently 
superior at inducing antibody trtres and DTH responses (Table 2). In particular an 
adjuvant marketed under trade designation Montanice ISA-50 and available from 
Seppic, Paris, Fi^r\cB has been found to be suriaole. 
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TABLE 2 



GROUP 


Animal 


DTri 24 Hour 


DTH 4S Hour 


Antiboay Levels 




Number 


Response 


Response 


(450 ran) 




19 


0 


0 


0.061 




11 


0 


0 


0.010 


CONTROL 


1 


- 


- 


0.005 


(Unvaccinated) 


15 


0 


0 


0.038 




7 


0 


0 


0.005 




• a 




0 


0.753 


QUIL A 


25 


-r 


0 


0.788 




17 


0 


0 


0.538 




153 




~ 


0.642 




159 




0 


0.316 




22 


0 


0 


0.621 


VEG. OIL 






0 


0.555 




5 


- 


- 


0.239 




12 


-— T 




0.457 




14 


+TT 




1.0B5 




5 






1.024 


MIN. OIL 


23 


+ +-T 




0.854 




15 




G 


0.975 




21 






0.954 


1A3LH 2. AntiDody level 


!s and D i H responses in pigs rne 


asured 2 weeks after 


the 


thiro injecibn of antigen 


from M. fivoon 


eumoniae. f- - no 


response: - = 


fain; reddening; 


- = fain: reddening and swelling: — ~ 


T3w 




- = swelling -.vi:r. 


or v/iths'j: redce 


ning). 
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Proiection Pen Trial 

Groups of 9 young piglets, 5 weeks of age, were immunised wren purified 
and semi-purified antigens as shown in Table 3 below. The aniigens were 
purified on reversed-phase HPLC using a formic acid solvent system with an 
acetonrtrile gradient. 

Antigens were resoiubilised in 4 Molar urea before fncorpora;ion in mineral 
oil adjuvant. 

The immunisation schedule is as shown in Table 2. 
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TA3LE 3 

Protocol for Pen Trial of Antigens of Mycoplasma Hvooneumoniae 

VACCINATIONS & 3L££D5 
Treatment Dav Number 

1st Vaccination 0 

2nd Vaccination 14 

3rd Vaccination 50 

Infectious Challenge &4 

Slaughter 91 



ANTIGEN DOSES 

Partly Purified 1st & 2nd Vaccns. 5Dug COMPLEX ANTIGEN/DOSE 

52 kD 3rd Vaccn. - 220ug PARTIALLY PURIFIED ANTIGEN/DOSE 



(Purified )74n-52kO 1st Vaccn. 20>g total proiein/DOSE 

2nd Vaccn. I3ug total protein/DOS E 
3rd Vaccn. I7ug total protein/DOSE 



(Purified) 45KD 1st Vaccn. 20ug/DOSE 

2nd Vaccn. 18^g/DOSE 
3rd Vaccn. 27|ig/DOSE 

10 ALL PROTEIN ESTIMATIONS DONE SY "BCA" PROTEIN ASSAY (Pierce. 
Illinois. U.S.A. 



Protection from infection with Mycoplasma hvoaneumoniae was assessed by 
infectious challenge 2 weeks after the final immunisation. Infectious challenge 
15 was achieved by intranasal administration of 10ml of a 10% (w/v) Jung 
homoser.ete. prepared frcr infected lung, and by housing test piglsis with 
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previously infected pigleis. Four weeks after infectious challenge, tne animals 
were killed and the extent and degree of lung lesions assessed (Table 4). 



TABLE A 

Pen Trial of Antigens of Mycoplasma Hvoonaumoniae 
Group No. No. Pneumonia Median Lung % Reduction 

Free (%) Lesion Score (from Median) 



Controls 


1 (11) 


13 


0% 


52 kD 


0(0) 


5 


51% 


74+52 kD 


3(33) 


5.75 


48% 


48 kD 


2(22) 


5.25 


52% 



REFERENCE 

Warren H.S. and Chsdid, L.A., Future Prospects for Vaccine Adjuvants CRC 
10 Critical Reviews in Immunology 8 : 83-108, 1988. 



15 



Finally, i* is ;o be understood that various other modifications and/or 
alterations may be made without departing from the soirit of the present invention 
as outlined herein. 
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CLA1MS: 

1. A putative protective antigen against a Mycoplasma , prepared by a method 
5 including 

providing 

a sample of a Mycoplasma ; 

an antibody probe including at least one antibody against a 
Mycoplasma produced by a method including; 
10 providing a biological sample taken a short time after an 

immune animal has been challenged with 2 Mycoplasma or 
Mycoplasma extract taken from the infection site or an area of a 
lesion or an area close to the infection site or lesion; 
isolating cells from the biological sample; 
1 5 culturing cells in vitro m a suitable culture medium; and 

harvesting antibodies produced from said cells; 
probing the Mycoplasma sample with the antibody probe to detect at least 
one antigen; and 

isolating the antigen detected. 

20 

2. A putative protective antigen according to claim 1 wherein the Mycoplasma 
is Mycoplasma hvopneumor.iae , 

3. A putative protective antigen against Mycoplasma hvooneumoniae , or 
25 relateo infections, selected from the group or antigens having approximate 

molecular weights of 110-V4, 90-94, 72-75, 50-54, 52-54 and 45-48 kilodaltons 
(kD), as herein describee, mutants, derivatives and fragments thereof. 

4 A putative protective antigen according io claim 3 which 15 a surface 
30 protein. 
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5. A putative protective antigen according :o cisim 3 or ^ which is £ surface 
[ioooroisin or membrane orotein. 



5 A putative protective antigen according to any one of claims 3-5 nsvmg 
5 approximate molecular weight of 110-114, 90-94. 74, 62, 52 and 43 kD. 



7. A putative protective antigen according to claim 3 wherein the antigen in 
the 72-75 kD region contains tne following N-terminal amino acid sequence: 

AGXLQKNSLLHEVWYLAL 

10 

8. A putative protective antigen according to claim 7 further including one or 
more of the following ^-terminal amino acid sequences: 

AKNFDFAPSIQGYKKIAHEL 
NLKPEQILQLLG 
: 5 LLKAEXNKXIEEINTXLDN 



9. A putative protective antigen according to claim 3 wherein the antigen m 
tne 50-54 ku region contains the following N-terminal amino 2cid sequence: 

MKLAKLLKGFX(N/L)(M/V)IK 
20 AD?(P/l)(R/E)Y(V/A)?QG(Q/A)X(iWN)VG 

10. A putative protective antigen according to claim 3 wherein the antigen in 
the 52-54 kD region contains the following N-termmal ammo acid sequence: 

AGXWAKE7TKEEKS 

25 

11. A puiauve protective antigen according to claim 10 further including one or 
mere of the following N-term:r.al ammo sequences: 

A.VWTADGTVN 

AIXTTADGTVNDNKPNQWVRKY 

30 

12 A putative protective enttgen according :o claim 3 therein the arisen in 
the -5— £ kD redor. conta:ns the :o!io-^ng N-temvn=! am:r.o ac:d sequence* 
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AGXGQTESGSTSDSKPQAETLKHKV 



13. A putative protective antigen according to claim 12 further including one or 
more of the following internal 2mino acid sequences: 
5 TIYKPDKVLGKVAVEVLRVLIAKKNKASR 
AEQAITKLKLEGFDTQ 
KNSQNKIIDL5PEG 



14. An isolated nucleic acid fragment encoding a putative orotective antigen 
10 against Mycoplasma hvooneumoniae or related infections, said nucleic acid 
fragment including the following sequence, mutants, derivatives, recombinants 
and fragments thereof: 



10 20 30 40 50 

15 1234557390 1234557390 1234557830 1234567390 1234557890 



ATGAAAAAAA TGCCACTATA CCAGAGGAAA GAGCAGTATA TAAAATAATT 50 

AAAA7TACAT TTTCTTCATT TGCGCCAGAA i i I I I AAGAA TTAGTACATT 100 

AAAAAG TAG A ACAAAAGTTA TTAATGTAAA CATTAGCGCA ATCCTTAAGA 150 

20 AAAAATTAAA AGTTTTATCT A i i i i i i i J A ATCGAAATCC AACCAGGCAT 200 

AAATCTTTGT CAGTATTTAT CAAGTCGGTA TTTT7TCATT ATTTCTACTA 250 

AAATATTATT TGAATTTGCA TTTTCCATAA TCTAAAATTT 7ACATTTTTT 300 

TA7AACAAT7 T7TAAAAATT ACTCTTTAAT TTATAGTATT 7TTTTATTTT 350 

T7AGTCTAAA 77A7AAAATT ATC7TGAATT 7TATTTGAA7 7T7TATAATT ^C0 

25 7A G 7 AC T AAA AAATACAAA7 ATTTTTTCCT ATTCTAAGAA AAATTCATTT ^50 

TTTAAAAAAA A7TGAT7TJT ATAG7ATAAT TTG77TGTAT AATTGAATTA 500 

AC77GA7TTG AAAGGGAACA AAATGAAAAA AA7GC7TAGA AAAAAATTC7 550 

7GTA7TCA7C AGCTA7TTAT GCAACTTCGC TTGCATCAAT TATTGCATTT 500 

GT7GCAGCAG GTTGTGGACA GACAGAATCA GGT7CAACTT CTGATTCTAA 550 

30 ACCACAAGCC GAGACGCTAA AACATAAAGT AAGTAATGAT TCTATTCGAA 700 

TAGCACTAAC CGATCCGGA7 AATCC7CGA7 GAATTAGTGC CCAAAAAGAT 750 

ATTA7TTCTT A7GTTGATGA AACAGAGGCA GCAACTTCAA CAATTACAAA 500 

AAACCAGGA7 GCACAAAATA ACTGACTCAC TCAGCAAGCT AATTTAAGCC 350 

CAGCGCCAAA AGGATTTATT ATTGCCCCTG AAAATGGAAG TGGaGTTGGA 900 

35 ACTGCTGT7A ATACAAT7GC 7GATAAAGGA ATTCCGATTG T7GCC7ATGA 950 

TCGACTAATT AC7GGATC7G ATAAA7A7GA 77GG7A7G7T TCi If I GAT a 1D00 

ATGAAAAAGT TGGTGAATTA CAAGG7CTTT CACTTGCTGC GGGTCTATTA "1 350 

GGAAAAGAAG atggtgcttt tgattcaatt GATCAAATGA ATGAATATCT 1100 

AAAATCACAT ATGCCCCAAG aGACAATTTC TTTTTaTaCA ATCGCGGGTT 1150 

40 CCCAAGATGA TAATAATTCC CAATATTTTT ATAATGGTGC aatgaaagta 1200 

CTTAAAGAAT TAATGAAAAA 7TCGCAAAA7 AAAATAATTG ATTTATCTCC 1250 

TGAAGGC3AA AA7GCTG7T7 ATGTCCCAGG ATGAAA7TA7 GGAACTGCCG 1300 

GTCAAAGAAT CCAATCTTTT CTAACAATTA ACAAAGATCC AGCAGGTGGT '350 

AATAAAATCA AAGCTGTTGG T7CAAAACCA GCTTCTATTT TCAAAGGATT i-£00 

45 TCTTGCCCCA AATGATGGAA TGGCCGAACA AGCAATCACC AAATTAAAAC U5D 

T7GAAGGGTT TG AT ACCCAA -AAATCTTTG TAACTCGTCA AGATTaTaaT 1500 

GATAAAGCCA AAACTTTTAT - CAAA3ACGGC GATCAAAATA TGACAATTTA ^550 



ao, 40:4 ?. 47/68 
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TAAACC7GAT AAAGTTTTAG GAAAAGTTGC TG77GAAG77 C7TCGGG77T 1500 

TAATTGCAAA GAAAAATAAA GCATCTAGAT CAGAAGTCGA AAACGAACTA 1550 

AAAGCAAAAC TACCAAATAT TTCATT7AAA 7ATGA7AA7C AAACATATAA 1700 

AGTACAAGGT AAAAATATTA ATACAATTTT AGTAAGTCCA G7AA77G7TA 1750 

5 CAAAAGCTAA TGTTGATAA7 CCTGaTGCCT AA '752 

15. An isolated nucie;c acid fragment according ;o claim 14 encoding a 
put2tive protective antigen wherein the antigen is in the 45^8 kD region including 
the following nucleic acid sequence, mutants, derivatives, recombinants and 
10 fragments thereof: 



10 

12345S7B90 



20 

1234557330 



30 

1234557390 



40 

-234557390 



50 

12345S7390 



15 



20 



25 



JO 



^0 7 



ATGAAAAAAA 
AAAATTACAT 
AAAAAGTAGA 
AAAAATTAAA 
AAATCTTTGT 
AAATA7TATT 
TATAACAATT 
TTAGTCTAAA 
TAGTACTAAA 
T7TAAAAAAA 
ACTTGATTTG 
TG7ATTCATC 
GT7GCAGCAG 
ACCACAAGCC 
i AGCACTAAC 
30 ATTATTTCTT 
AAACCAGGA i 
CAGCGCCAAA 
AC7GCTGTTA 
TCGACTAATT 
ATGAAAAAGT 
GGAAAAGAAG 
AAAATCACAT 

cccaagatga 
cttaaagaat 
gaaggcgaa 
gtcaaagaat 
aataaaatca 
TC7TGCCCCA 
TTG AAGG GTT 
G ATAAAGC C A 
TaaaCCTGAT 
"AA7TGCAAA 
AAAGCAAAAC 
AGTACAAGGT 
CAAAAGCTAA 



TGCCACTATA 

TTTCTTCATT 

ACAAAAGTTA 

AGTTTTATCT 

CAGTATTTAT 

TGAATTTGCA 

7TTAAAAATT 

TTATAAAATT 

AAATACAAAT 

ATTGATTTTT 

aaagggaaca 
agctatttat 
gttgtggaca 
Gagacgctaa 

CGATCCGGA7 

ATGTTGA"TGA 

GuACAAAA l A 

AGGATTTAT7 

ATACAATTGC 

ACTGGATCTG 

TGGTGAATTA 

A7GG7GCTTT 

ATGCCCCAAG 

TAATAAT7CC 

TAA7GAAAAA 

AATGCTGTTT 

CCAATCTTTT 

AAGCTGTT3G 

AATG ATG G AA 

TGATACCCAA 

AAACTTTTAT 

AAAGTTTTAG 

Gaaaaataaa 
taccaaatat 

TGTTG ATAAT 



CCAGAGGAAA 
TGCGCCAGAA 
TTAATGTAAA 
ATTTTrTTTA 
CAAGTCGGTA 
TTTTCCATAA 
ACTCTTTAAT 
ATCTTGAATT 
ATTTTTTCCT 
ATAGTATAAT 
AAATGAAAAA 
GCAACT7CGC 
GACAGAATCA 
AACATAAAGT 
AATCCTCGAT 
AACAGAGGCA 
ACTGACTCAC 
ATTGCCCCTG 
TGAT^AAGGA 
ATAAATATGA 
CAAGGTCTTT 
TGATTCAATT 
AGACAATTTC 
CAATATTTTT 
TTCGCAAAAT 
ATGTC CC AG G 
CTAACAATTA 
TTCAAAACCA 
i GGCCGAACA 
AAAATCTTTG 
CAAAGACGGC 
GAAAAGTTGC 
GCATCTAGAT 
77CA777AAA 
ATACAATTTT 
CCTGATGCCT 



GAGCAGTA j A 
Mill aaGaa 
CATTAGCGCA 
ATCGAAATCC 
• i i i i i CAT! 
TCTAAAATTT 
TTATAGTATT 
TTATTTGAAT 
ATTCT AAGAA 
TTGTTTGTAT 
AATGCTTAGA 
i i GCATCAA i 
ggttcaactt 
aagtaatgaT 
G AATTaG tg C 
GCAACTTCAA 
TCAGCAAGC i 
AAAA i GGA-vG 
ATTCCGATTG 
TTGGTATGTT 
CACTTGCTGC 

gatcaaatga 

I i I i i ATACA 

ataatggtgc 
aaaaTaattg 

ATGAAATTaT 

acaaagatcc 
gcttctattt 

AGCAA i CaCC 

taactc g tc a 

GA i C AAAA i A 

tgttgaagtt 

CAGAAGTCoA 

tatsataatc 

AGTAAG t CCA 



TAAAATAATT 50 
TTAGTACATT 1C0 
ATCCTTAAGA 150 
AACCAGGCAT 200 
AT7TCTACTA 250 
TACATTTTTT 300 
TTTTTATTTT 350 
TTTTATAATT 400 
AAATTCATTT 450 
AATTGAATTA 500 
AAAAAATTCT 550 
TATTGCATTT 500 
CTGATTCTAA 550 
TCTATTCGAA 700 
CCAAAAAGAT 750 
CAATTACAAA 300 
AATTTAAGCC 550 
TGGAGTTGGA £00 
TTGCCTATGA 350 
TCTTTTGATA 1000 
GGGTCTATTA 1050 
ATGAATATCT 1100 
ATCGCGGGTT 1150 
AATGAAAGTA 1200 
ATTTATCTCC 1250 
GGAACTGCCG 1300 
AGCAGGTGGT 1350 
TCAAAGGATT 1^00 
AAATTAAAAC 1^50 
AGATTATAAT 1500 
TGACAATTTA 1550 
CTTCGGGTTT 1500 
AAACGAACTA 1 550 
AAACATATAA 1700 
GTAA77GTTA 1 750 
1752 
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16. A method for producing an antibody against a Mycoplasma including 
providing a biological sample taken a short time after an immune animal 

has been challenged with a Mycoplasma or Mycoplasma extract taken from the 
infection site or an area of a lesion or an area close to the infection site or lesion; 
5 isolating ceils from tne biological sample; 

cuituring cells in vitro m a suitable culture medium; and 
harvesting antibodies produced from saia cells. 

17. A method accoraing to claim 16 wherein the biological sample is taken at a 
10 predetermined time after the animal has been challenged with a Mycoplasma , 

preferably 2 to 7 days after challenge. 

18. A method according to claim 15 wherein the cuituring of cells in . vitro 
furtner includes addition of helper factors to The culture, said helper factors 
selected from the group including cytokines used alone or in combination, 
including Interteukin 1. 2. 3. 4. 5. 6. 7 and 8. colony stimulating factors, interferons 
and any other factors that may be shown to have an enhancing effect on specific 
B cell secretion. 



lO 



20 



19. A method according to any one of claims 15-18 further including a cell 
activation step including activating the cells isolated to proliferate and secrete 

and/or release antibodies 

said cell activation step including adding a cell activating agent to the 
culture medium, said ceil activating agent selected from the group including 
mitogens as herein described and helper factors produced by leukocytes, or their 
synthetic equivalents or combinations thereof. 

20. A method according to any one of claims 15-13 wherein the antibody is - 
the form of the supernatant harvested from the culture medium. 

21. An antibody against a Mvraaiasma prepared according to the method of 
2Tv one cf claims 15-20 
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22, A method of identifying a putative protective 2nu'gen associated with a 
Mycoplasma , preferably Mycoplasma hvopneumoniae , said method including 

providing 

5 a sample of a Mycoplasma ; and 

an antibody probe including at least one antibody against a 

Mycoplasma ' 

probing the Mycoplasma sample with 'the antibody orobe to detect at least 
one antigen; and 
10 isolating tne antigen detected. 

23, A method of purifying a putative protective antigen associated with a 
Mycoplasma , preferably Mycoplasma rwooneurnoniae . said method including 
providing 

a crude antigen mixture; and 

an antibody against a Mycoplasma immooilized on a suitable 

support; 

subjecting the crude antigen mixture to affinity chromatography utilizing ;he 
immobilized antioody; and 

isolating the purified antigen so formed. 

2< A method for preparing a synthetic antigenic polypeptide against 
Mycoplasma , preferably Mycoplasma hvooneumoniae , which method includes 
providing 

25 a cDN'A library or genomrc liorary derived from a sample of 

Mycoplasma ; and 

an anubody probe including an antibody prepared according ;o 

claim 15; 

generating synthetic polypeptides from the cDNA library or genomic library. 
30 probtng the syntheiic polypeptides wftn tne antibody probe, and 

iso/a::r.g tne synthetic antigenic polypeptide Detected thereby. 



15 



20 
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25. A method according to claim 24 wherein the antibody probe includes an 
aniibody raised against an aniigen against Mycoplasma hvooneumoniae , or 
related infections, selected from the group of antigens having aporoximate 
molecular weights of 11 CM 14, 90-94, 72-75, 60-54, 52-54 and 45^8 kilodaltons 

5 (kD), as herein described, mutants, derivatives and fragments thereof. 

26. A synthetic putative protective antigen in tne 72-75 kD region produced by 
a method according io claim 24 or 25 having an N-tsrminal amino acid sequence: 

AGXLQKNSILEEVWYLAL 

10 

27. A synthetic putative protective antigen according to claim 25 further 
including internal amino acid sequences: 

AKNFDFAPSIQGYKKIAHEL 
NLKPEQILQLLG 
1 5 LLKAEXNKXlEElNTXLDN 

28. A synthetic putative protective antigen in the 50-54 kD region produced by 
a method according to claim 24 or 25 having an N-terminal amino acid sequence; 

MKLAKLLKGFX(N/L)(MA/)IK 
20 AD?(F/l)(R/E)Y(V/A)PQG(Q/A)X(M/N)VG 

29. A synthetic putative protective antigen in the 52*54 kD region produced by 
a method according to claim 24 or 25 having an n-terminat amino acid sequence: 

AGXWAKE7TKEEKS 



25 



30 



30. A synthetic putative protective antigen according to claim 29 further 
including internal amino acic sequences. 

AWVTADGTVN 

AIVTADGTVNDNKPN'QWVRKY 

31. A synthetic putative protective antigen in the 45^3 kD region produced by 
a me'hcc accs'dinc to c:a:m 24 or 25 ha vine an N , -:e.~m:r:£.' amine acid seriuer.ee' 
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AGXGQ7ESGSTSDSKPQAE7LKHKV 



32. A synthetic putative protective antigen according to claim 31 further 
including internal amino acid sequences: 

5 TIYKPDKVLG KVAVE VLR VL I AKK N KAS R 

AEQAI7KLKLEGFDTQ 
KNSQNKIIDLSPEG 

33. A vaccine Dr veterinary composition including a prophylactically effective 
10 amount of at least one putative protective antigen against a Mycoplasma 

according to any one of claims 1-13. 

34. A vaccine or veterinary composition according to claim 33 including a 
plurality of putative protective antigens selected from antigens having 

15 approximate molecular weights of 110-1 14. 90-94, 72-75. 50-54. 52-54 and 45-48 
kilodations. 

35. A vaccine or veterinary composition tncluomg an antibody against a 
Mycoplasma according to claim 21. 

20 

35. A diagnostic kit including a diagnostic antigen or fragment thereof 
according to any one of claims 1-13 2nd 25-32. 

37. A method for preventing or treating a Mycoplasma infection, which method 
25 including administering to an animal 3 prophyJactically or therapeutically effective 
amount of at least one putative protective antigen according to any one of claims 
1-13. 

39. An isolated DNA fragment encoding a putative protective antigen agamsl 
30 Mycoplasma or related infections, said DNA fragment having a nucleic acid 
sequence according to Figure 5 or an homologous sequence, and functionally 

active fragments • mutant, variant or recombinant thereof. 

• • .?•••>■•-,• • <•-• . • • .-• <y- . ' • •' ' • 
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39. A clone including a DNA fragment according to claim 38. 

40. A clone according to ciaim 39 v;nich is done pC1-2 25 hereinbefore 
5 described. 

41. An amino acid sequence or functional equivalent thereof encoded by the 
DNA fragment according to claim 38. 

10 42. An amino acid sequence or functional equivalent thereof having the amino 
acid sequence of Figure 7 

^3. A putative protective antigen or antibody substantially as hereinbefore 
described with reference to the examples. 
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A7GAJLAAAAA 
AJ>AA77ACA7 
AAJ^-AG7AGA. 

AAAAA7 TAAA 

AAATC7TTGT 
AAA7 AT T AT 7 
7 AT AAC AAT 7 
TTAG7CTAAA 
7AG7ACTAAA 
7 7 T AAAAAAA 
ACT7GA77TG 
7G7A77CA7C 
G77GCAGCAG 
ACCACAAGCC 
TAGCACTAAC 
A77A77TC77 
AAACCAGGA7 
CAGCGCCAAA 
ACTGCTGT7A 
7CGAC7AA77 

ATG A.--AAAG 7 

GGA.—-T-AGAA.G 
i w---C_-- i 
C G C .-_-.GAT G A 

G TT AAAGAAT 

TGAAGGCGAA 

GTCAAA-GAA.T 

AATAAAATCA. 

7C77GCCCCA 

TTGAA.GGGTT 

GA7AAAGCCA 

TAAACCTGAT 

T AAT TGG. 

AAA.G G AAA.-.C 

AGT AG AAGG T 

GAAAA*«C - — -A 



7GCCAC7A7A 

777C77CA77 

AC AAAAG7 7 A 

AG7777A7C7 

CAG7A777A.7 

7GAA777GCA 

777AAAAA77 

77 A7 AAAAT 7 

AAA.7ACAAAT 

.A77GA77777 

AAA.GGGAACA 

A.GC7A i 77 A7 

G77G7GGACA 

GA.GACGCTAA 

CGA7CCGGA7 

A7G77GA7GA 

GCACAAAA7A 

A.GGATTTAi i 

A7 AC AA77 GC 

ACT G G A7 C 7 G 

7GG7GAAT : A 

A.7GG7GCTT7 

ATGCCCCAAG 

7 AA7 AAT 7 C C 

7 AA7 G AAAAA 

AA7GC7G777 

CCAA7C7777 

AA.GCTGTTGG 

AATGA7GGAA 

7GA.7A.CCCAA. 

AAA.C - i - i A i 

AAA.C77 1 1 AG 

G— AAAA i A-- - *. 

TACCAAA7A : 



CCAGAGGAAA 

7GCGCCAGAA 

77AA7C-TAAA 

ATT777777A 

CAAG7CGGTA 

TTTTCCA7AA 

AC7C777AAT 

ATCTTGAATT 

A77T7T7CC7 

A.7 AG TAT AAT 

AAAT GAAAAA 

GCAACTTCGC 

GACAGAATCA 

AACATAAAG7 

AA7CC7CGAT 

AACAGAGG CA 

ACTGACTCAC 

A77GCCCC7G 

7GATAAAC-GA 

ATAAATA.TGA 

CAAGG7C77T 

7GA77CAA77 

AGACAATTTC 

C AA7 A7 7777 

77CGCAAAA7 

ATGTCCCAGG 

C7AACAA77A 

TTCAAAACCA 

7GGCCGAACA 

AAAA7CTT7G 

CAAAGACGGC 

GAAAAGT7GC 

GC A7C7AGA7 

7 7C AT 77 A.---. 



A ATACAAii 
~ 7: A 7." A.7 C C 7 G A ; G >. 



7 G 7 7 C- A 7 AA7 



GAGCAC-7ATA 

TTTTTAAGAA 

CATTAGCGCA 

ATCGAAATCC 

T77777CA77 

TC7AAAA7T7 

77ATAG7A7? 

TTATTTGAAT 

A77C7AAGAA 

77G777G7.A7 

AA7GC77AGA 

T7GCATCAAT 

GGTTCAACTT 

AAG7AA7GA7 

GAA77AG7GC 

G CAAC TTC AA 

7CAGCAAC-C7 

AAAA.TGGAAG 

A77CCGA77G 

77GG7A7G77 

CAC77GCTGC 

GAT C AAA 7 .-. 

7 777 7 AT AC A 

ATAATGGTGC 

AAAAT AAT 7 G 

A7GAAA77A7 

ACAAAGA7CC 

GCT7C7A777 

AGCAA7CACC 

7AAC7CG7CA 

GA7C AAAA - A 

7G77G A---- - : 

CAGAAC-TCGA 

TA7GATAATC 

AGTAAG - < — -• 



TAAAATAATT 50 

77AG7ACA77 100 

A7CCTTAAGA 150 

AACCAGGCAT 200 

A777C7AC7A 2 50 

7ACA777777 300 

77777A7777 3 50 

7777A7AA77 -.00 

AAA77CA777 4 50 

AA77GAA77A 500 

AAAAAATTCT 550 

7A77GCA777 500 

CTGATTCTAA 550 

7C7A7ICGAA 700 

CCAAAAAGA7 7 s 0 

CAA77ACAAA BOO 

AA777AAGCC 350 

7GGA.G77GGA 900 

77GCC7A7GA 250 

7C7777GA7A 100 0 

GGG7C7A77A 1050 

A7G.---.7A7C7 1100 

A7CGCGGC-77 1150 

AAT G AAAG 7 A 12 00 

A777A7C7CC 1250 

GGAAC7GCCG 1300 

AGCAGG7GG7 13 50 

7CAAAGGATT 14 00 

AAATTAAAAC 14 50 

AGA77A7AAT 1500 

TGACAATT7A 1550 

C77CGGG77T 1500 
A-_-.CG.-A.C7 A 1550 
A-ACA7A7AA 17 00 

CT.-.-.TTG77A 17 50 
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U.S. DECLARATION - FF31002/97 



Attorney's Docket No. 



U 011415-0 PATENT 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL DESIGN, NATIONAL STAGE OF PCT t SUPPLEMENTAL DIVISIONAL 

CONTINUATION OR C-l-P) 

As a below named inventor, I hereby deciare that: 

TYPE OF DECLARATION 

This declaration is of the following type: (check one applicable item below ) 

□ original 

□ design 

□ supplemental 

NOTE: If the declaration is for an international Application being ft led as a divisional , continuation or 
continuation-in-part application, do not check next item; check appropriate one of last three items, 

B national stage of PCT 

NOTE: if one of the following 3 items apply, then complete and also attach ADDED PAGES FOR DIVISIONAL, 
CONTINUATION OR C-l-P. 

□ divisional 

□ continuation 

□ continuation-in-part (C-I-P) 

INVENTORSHIP IDENTIFICATION 

WARNING: tf the inventors are each not the inventors of all the ciasms, an explanation of the facts, tncJuding 
the ownership of all the claims at the time the last claimed invention was made, should be 
submitted. 

My residence, post office address and citizenship are as stated below next to my name. 
I believe I am the original, first and sole inventor (if only one name is listed below ) or an 
original, first and joint inventor (if plural names are listed below ) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 



ANTIGEN COMPOSITION AGAINST MYCOPLASMA 



SPECIFICATION IDENTIFICATION 

the specification of which: (complete (a), (b) or (c)) 

(a) □ is attached hereto. 

(b) □ was filed on as □ Serial No. 0 /. 

or □ Express Mail No., as Serial No. not yet known 



and was amended on — ¥ applicable ). 

(Declaration and Power of Attorney [1-1] — page 1 of 5) 



NOTE: Amendments Hied after the original papers are deposited with the PTO whtch contain new matter are 
not accorded a filing date by being referred to in the declaration. Accordingly, the amendments involved 
are those fifed with the application papers or, in the case of a supplemental declaratron, are those 
amendments claiming matter not encompassed in the original statement of invention or claims. See 
37 CFft 1.67. 

(c) B was described and claimed in PCT International Application No. 

PCT/AU96'00149 filed on 15 March 1996 and as 

amended under PCT Article 1 9 on ( if any ). 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information 

B which is material to patentability as defined in 37, Code of Federal Regulations, 
§ 1.56 

(aiso check the following items, if desired) 

□ and which is material to the examination of this application, namely, information 
where there is a substantial likeHhood that a reasonable examiner would consider 
it important in deciding whether to allow the application to issue as a patent, 
and 

□ in compliance with this duty there is attached an information disclosure 
statement in accordance with 37 CFR 1.98. 

PRIORITY CLAIM (35 U.S.C. § 119) 

( hereby claim foreign priority benefits under Trtie 35, United States Code, § 119 of any 
foreign application^) for patent or inventor's certificate or of any PCT international 
application^) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application^) for patent or inventor's 
certificate or any PCT international applications) designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application^) of which priority is claimed. 

(complete (d) or (e)) 

(d) □ no such applications have been filed. 

(e) B such applications have been filed as follows. 

NOTE: Where item (c) is entered above and the international Application which designated the U. S. ttseff ctatmed 
priority check item (e), enter the details below and make the priority claim. 
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A. PRIOR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN} PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119 



INDICATE IF 
PCT) 


ADD) If* ATIOKJ MI IIUIZSCQ 


HATE nC XT11 llkf r> 

(day, month, year) 


PRIORITY claimed 
UNDER 37 USC 119 


AU 


PN 1789 


16 March 1995 


E YES NO □ 


PCT 


PCT/AU96/00149 


15 March 1996 


m YES NO □ 








□ YES NO □ 








□ YES NO □ 








□ YES NO □ 



ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



NOTE: tf the application fried more than 12 months from the fifing date of this appfication is a PCT filtng forming 
the basis for this application entering the United States as (1) the national stage, or (2) a continuation, 
divisional, or continuation-in-part, then also complete ADDED PAGES TO COMBINED DEuLARATJON 
AND POWER OF ATTORNEY FOR DIVISIONAL, CONTINUATION OR C-/-P APPLICATION for benefit 
of the prior U.S. or PCT applications) under 35 U.S.C. § 120. 



POWER OF ATTORNEY 

i hereby appoint the following attomey(s) and/or agent(s) to prosecute this application 
and transact all business in the Patent and Trademark Office connected therewith. (List 
name and registration number) 



PAUL B- WEST, 1B947- 
JOSEPH H. HANDELMAN^261Z2_ 



JOHN RICHARDS, 310£L_ 
JOHN J. CRYSTAL, ^26360- 
RJCHARD J. STRHT.^25765- 
ALAN K. ROBERTS, 17577- 
S. DELVALLE GOLDSMITH. 143S3 



PETER D. GALLOWAY,^27SSSL 

LAIN C BAILLIE t J2409Q ^ 

THOMAS F. PETERSON, j?4790_ 
RICHARD P. BERG,^8143_ 
JULIAN H. COHEN (- 2Q3132_ 
WIUiAM R. EVANS. 2SSS6 



(check the following item, if applicable) 

□ Attached as part of this declaration and power of attorney is the authorization 
of the above-named attorneys) to accept and follow instructions from my 
representative^). 
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SEND CORRESPONDENCE TO 



DIRECT TELEPHONE CALLS TO: 
(Name and telephone number) 



LAD AS & PARRY 

2AjyP<rr^iS T<,-lk hi Ll (212)708-1930 
NEW YORK. NEW YORK 10023 



DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

SIGNATURE(S) 

NOTE: Carefully indicate the family (or last) name as it should appear on the filing receipt and all other 
documents. 

Full name of sole or first inventor 

Jaluw- WALKER . 

(G fVEN NAME) (MIDDLBJNH1AL ORNAM^ FAMILY {OR LAST NAME) 

Inventor's signature ^-^^^^ — ^ ^ , — 

Date £^sc*^} V 2 Country of Citizenship Australia 

pocirion^ ^ 26^1-apham Street. Balwvn. Vic toria 3103 Australia 

Post Office ftrtrtrr- 26 Clapham Street, Balwyn, ..Victoria .3103^ | ustr _alia_ 




Full name of second joint inventor, if any 

Rogan — k&E— 



(GIVEN NAME) f) (MIDDLE JNVTiAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's 



Date 



V NAME) sO (MIDDLE INITIAL OR 

's signature 

October 1997 J Country of 



6 October 1997 \J Country of Citizenship Australia 



Residence 73 Greenford Street. Chapel Hill - Oupp.nsland 4069 Australi a 
Post Office M<*r<>** 73 Greenford Street, Chaoel H i 11 . £ueensja n d 4069 Austral 

9^>yy 
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Full name of third joint inventor, if any 

St^pW^ William J1QUGHTY- 



(GIVEN NAME) //\ (MIDDLE INITIAL OR NAME) FAMJLY (OR LAST NAME) 



Inventor's signature S^Q^^ 



Date 25/7/^ Country of Citizenship Australia 

Residence 1A Diana Drive, Blackburn, Victoria 3130 Australia 

Post Office Address 1A Diana Drive, Blackb urn, Victg ^3130 Australia 

cbXW, 



CHECK PROPER BOX(ES) FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH 
FORM A PART OF THIS DECLARATION 

□ Signature for fourth and subsequent joint inventors. Number of pages added 



□ Signature by administrator(trix) f executor(trix) or legal representative for de- 
ceased or incapacitated inventor. Number of pages added 



□ Signature for inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFR 1.47. Number of pages added 



□ Added page for signature by one joint inventor on behaif of deceased inventor(s) 
where legal representative cannot be appointed in time (37 CFR 1 .47). 

□ Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (C-l-P) application. 

□ Number of pages added 



□ Authorization of attomey(s) to accept and follow instructions from representative. 



(If no further pages form a part of this Declaration, then end this Declaration with 
this page and check the following item:) 

3 This declaration ends with this page. 
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